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PREFACE. 


The  prefent  volume,  which  contains  the  principles  of 
Medical  Chemiftry,  may  be  confidered  as  divided  into 
two  parts.  The  firll,  or  largeft  divifion,  is  compofed 
from  the  Leftures  of  the  late  Dr.  Black,  introduced  into 
this  form,  with  the  modern  additions  made  to  them,  to 
adapt  them  to  the  ufe  of  the  Student  according  to  the 
prefent  ftate  of  Chemical  Science.  In  preferving  the  va- 
luable colleftion  of  faiSls  which  diftinguifhed  the  leflbns  of 
this  illuftrious  Chemift,  we  conceive  we  are  rendering  a 
fervice  of  the  higheft  utility  to  the  interefts  of  Science;  for, 
if  publilhed,  as  originally  delivered  by  him,  with  the  obfo- 
lete  theory,  the  Student  would  find  it  difficult  to  recon- 
cile the  difference  of  opinions  with  modern  reafoning,  and 
derive  lefs  advantage  from  their  perufal  than  in  their  pre- 
fent form.    The  arrangement,  therefore,  of  Dr.  Black 
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has  been  fcrapuloufly  preferved;  and  to  the  end  of  each 
Clafs  we  have  fubjoined  a  view  of  the  Medical  EfFefts  of 
the  diiFerent  Subftances  that  compofe  it  in  one  connefted 
detail. 

In  this  part  we  have  had  occafion  to  treat,  at  large» 
the  various  Airs  as  Medicines,  and  to  appreciate  their 
relative  importance. 

In  the  fecond  clafs.  Mineral  Waters  form  an  important 
detail.  Under  the  Salts,  the  late  introdudlion  of  the 
Acids  as  anti-venereal  remedies  has  been  fully  reviewed  ; 
and,  in  the  Metals,  the  fame  conAderaiion  of  their  M-edical 
properties  has  taken  place. 

The  principles  of  Vegetable  and  Animal  Subftances, 
and  the  funflions  of  the  Animal  fyftem,  have  received 
equal  attention. 

In  the  laft  part,  or  Pharmacy,  is  introduced  the  mode 
of  exhibiting  all  the  remedies  of  the  former  clafles,  or 
divifions ;  and  to  the  Pharmacopoeia's  of  the  two  Colleges 
arc  added  the  exhibition  of  Airs  and  the  artificial  Prepa- 
ration of  Mineral  Waters.  We  have  confidered  ourfelves 
not  at  liberty  in  the  firft  part  to  alter  the  manner  of  Dr. 
Black,  but  have  fcrupuloufly  adhered  both  to  his  ftyle 
and  expreffion,  for  which  no  apology  is,  furely,  necef- 
fary.    To  this  illuftrious  chemifl  the  modern  difcoveries 
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may  beconfidered  as  owing.  The  difcovery  of  the  firft  of 
the  gafeous  bodies,  or  carbonic  acid  gas,  fo  eminently  his 
own,  led  the  way,  and  required  only  an  extenfion  of  what 
his  well-condu£led  experiments  firft  fuggefted. 

On  the  whole  we  flatter  ourfelves,  that  the  prefent 
Tolume,  with  the  feparate  Pharmacopoeia's  of  the  Clinical 
Guide,  will  abundantly  detail  what  is  neceffary  for  the 
Student  to  know  on  the  fubjefts  of  Medical  Chemiftry  and 
Pharmacy. 
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HISTORY 

OF 

CHEMISTRY. 


I. 

Chemistry  is  that  fclence  which  contributes  more 
than  any  other,  to  the  utility,  the  ornament  and  pleafure 
of  Society. 

II. 

By  its  comprehending  all  the  efFefls  of  heat,  light,  air, 
and  mixture  on  bodies,  its  fubjeft  includes  every  fubftance 
whole  form  renders  it  capable  of  being  afted  upon  by 
thefe  powers.  Hence  it  takes  in  almoft  the  whole  of  crea- 
tion, and  from  the  nature  of  its  fubjedl,  an  ultimate  know- 
ledge of  the  fcience  can  never  be  attained,  nor  the  reach 
of  its  difcoveries  bouaded. 

III. 

The  origin  of  Chemiftry,  like  that  of  all  the  oiher  fci- 
ences,  is  obfcure,  that  many  parts  ofit  muft  have  been  ve- 
ry early  known  cannot  be  doubted.  In  their  natural  ftatc 
numerous  bodies  are  expofed  to  the  efFe£ls  of  heatt  light* 
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air,  and  mixture  :  and  though  the  principles  of  thefe  ef- 
fects or  changes  could  not  then  be  explained,  yet  mankind, 
from  repeatedly  examining  fuch  eifeds,  would  naturally 
be  led  to  imitate  them,  and  by  accident  would  fomptimes 
attain  what  they  aimed  at.  Thus,  a  foundation  for  many 
parts  of  this  fcience,  would  come  to  be  very  early  laid. 
There  is  therefore  no  need  for  endeavouring  to  fupport 
its  antiquity,  as  authors  have  done,  by  any  fanciful  proofs, 
a  contefted  point  which  involves  no  real  utility. 

IV. 

In  purfuing  the  Hiftory  of  Chemiftry  the  circumftancea 
necelTdry  to  be  attended  to  are, 

I  ft.  The  different  views  ef  its  followers  at  different  pe- 
riods, and  which  led  of  courfe  to  a  difl'erent  Hate  of  the 
kit;  nee. 

adly.  The  celebrated  perfons  by  whom  thefe  different 
flates  were  produced. 

And,  3dly,  The  periods  of  time  as  connefted  with  the 
general  hiflory  of  mankind,  when  thefe  different  flates  or 
revolutions  in  the  fcience  took  place. 

y. 

Proceeding  then  on  this  plan,  three  different  periods 
fall  to  be  remarked  in  the  Hlllory  of  Chemiftry,  at  eacli 
of  which  a  confiderable  change  In  its  views  occurred. 

VI. 

The  firft  of  thefe  periods  extends  from  its  origin,  or  from 
the  firft  accounts  of  the  fcience,  until  the  time  when,  pre- 
fumirg  on  the  power  of  their  art,  chcmills  attempted  a 
tranfmutation  of  the  bafer  metals  into  gold,  which  became 
for  long  the  favourite  objedl  of  this  fcience. 

VII. 

The  fecond  period  to  be  remarked  is  from  the  time 
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chemlfts,  laying  afide  this  idea  as  impraflicab!?,  applied 
their  attencicn  to  medicine,  and  attempted  the  difcovery 
of  a  Panacea,  or  univerfal  remedy. 

VIII. 

The  third  period  commences  from  the  time  that  che- 
mifts  failing  likewife  in  this  favourite  cbjedl,  Philofophy 
came  to  be  introduced  into  the  fcience,  which  modera  .ir,;* 
the  views  of  its  followers,  gave  it  a  new  face,  fiich  as  it 
wears  at  the  prefent  day,  when  it  is  dedicated  to  the  im- 
provement of  the  eflentlal  and  ornamental  parts  of  life. 

IX. 

Thefe  then  are  the  chief  periods  to  be  fixed  in  rhellifto- 
ryof  Chemiftry,  and  thofe  celebrated  authors  fall  next  to 
be  mentioned  to  whom  the  fcience  is  cliiefiy  indebted  for 
the  alterations  which  took  place  in  it  at  thefe  periods,  and 
who  therefore  in  ftudying  the  fubject  deferve  principal 
regard. 

The  author  or  name  to  be  noticed  at  the  commencement 
of  the  firft  period,  is  the  Hermes  or  Mercury  of  the 
Egyptians,  who  is  reputed  to  have  taught  many  of  the 
arts  to  that  people  ;  and  the  concluficn  again  of  this  period 
was  marked  by  the  nan-ic  of  Ftiar  Bacon ;  for  though 
a  number  of  others  preceded  him,  yet  none  of  them  have 
been  fo  celebrated  as  this  laft  author. 

XI. 

The  fecond  extends  from  Roger  Bacon  to  the  age  ofPa- 
racelfas,  who  may  be  faid  properly  to  have  been  the  firft 
medical  chemift,  and  to  whom  we  certainly  owe*the  in- 
troduftion  of  many  powerful  remedies. 

xrr. 

The  third  is  from  Paric:i;H'ire  to.  about  the  coftinicace'* 

n  z 
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ment  of  the  prefent  century,  which  we  lhall  mark  by  the 

came  of  the  great  birlfaac  Newton. 

Xlll. 

The  fourth  is  from  the  time  of  Sirlfaac  Newton  to  the 
prefent  day,  which  we  lhall  clofe  with  the  name  of  the 
jlluftrious  and  unfortunate  Lavoifier,  who  may  be  confi- 
dered  in  cheraiftry  as  having  created  a  new  fcience. 

XIV. 

Of  the  firft,  or  what  we  may  term  the  cafual  ftate  of  che- 
millry,  little  is  to  be  depended  on.  That  fome  arts  were 
early  known,  there  can  be  no  doubt ;  but  on  thischemifts, 
to  fupport  the  antiquity  of  their  fcience,  have  prefumed  a 
great  deal  ;  conjedlure  has  fupplied  the  place  of  hillory» 
and,  if  we  can  credit  authors,  moft  of  the  great  men  who 
flourilhed  in  antiquity,  were  more  or  lefs  adepts  in  this 
kind  of  knowledge  ;  the  traces  of  it,  however,  to  one  who 
impartially  perufes  the  fubjeft,  are  very  faint.  It  appears 
indeed  that  metallurgy,  or  fome  notion  of  the  feparation 
of  metal«  from  their  ores  was  very  early  known  ;  that  the 
tinging  different  (luffs  with  colours,  or  the  art  of  dying, 
had  alfo  made  fome  progrefs ;  and  that  even  the  making  of 
glaf-.,  was  an  art  not  unknown  in  the  days  of  Pliny  ;  but 
llill  this  amounts  to  very  little,  when  tracing  the  Hiftory  of 
Chemiftry  as  a  fcience  ;  anft'  even  thofe  few  arts  that  were 
known,  we  may  judge  would  be  in  a  very  rude  ftate  at  that 
period. 

XV. 

Chemiftry  then  may  be  faid  to  have  taken  its  firft  regu- 
lar form  at  what  we  have  marked  as  the  fecond  period  of 
its  hiftory,when  the  objedof  its  profeflbrs  came  to  be  the 
tranfmutation  of  the  bafer  metals  into  gold.  This  aera 
may  be  named  properly  the  Superftitious  State  of  Chemif- 
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try.    It  began  about  the  time  of  Conftantine  the  Great  ; 
and  indeed  we  have  no  writers  upon  it  any  higher  than  the 
period  of  the  tranflation  of  the  Roman  Empire  to  Con- 
ftantmople.    For  though   the  metallurgic  part  of  che- 
miHry,  as  we  obferved,  is  found  very  ancifent,  and  moft  of 
the  firft  writings  on  the  fcience  are  confined  to  this  divi- 
fion  of  it,  yet  it  was  not  until  this  late  period  that  alche- 
my became  its  profefied  objeft.    The  firll  author  who 
wrote  exprefsly  on  this  art  is  Julius  Maternus  Firmicus, 
arid  fcon  after  him  ^neas  Gazasus,  who  mentions  it  as  a 
procefs,  the  fuccefs  of  which  was  then  beyond  difpute. 
I0  the  firft  cultivators  of  this  fcience,  indeed  many  of 
the  changes  that  took  place  on  matter,  during  their  ope- 
rations, would  appear  aftbniftiing  :  hence  they  would  be 
liable  to  overrate  the  power  of  an  art,  whofe  principles 
were  yet  in  their  infancy.  They  lived  too  in  an  age  when 
fuperftition  tainted  every  department  of  fcience,  and  when 
the  mind,  vifionary  and  wild,  runs  generally  from  one  ex- 
tremeto  another,  without  purfuing  the  fober  tradl  of  phi- 
lofophical  inveftigation.    It  would  appear  that  chemifts 
at  this  time,  though  unfuccefsful  in  this  attempt  of  tranf- 
mutation,  had  yet  inculcated  the  univerfal  belief  that  they 
were  pofleffed  of  the  means  of  doing  it.    Hence,  we  find  a 
decree  of  the  limperor  Dioclefian,  that  all  the  writitigs  of 
the  chemifts  of  Egypt  fhould  be  burned ;  which  country 
had  at  that  time  rebelled  againft  his  government.  By 
this  means  he  fuppofed  the  Egyptians  would  be  deprived 
of  their  knowledge  of  preparing  gold,  and  then  be  render- 
ed unable  to  fupport  the  expences  of  war.    To  confirm 
this,  the  writings  alfo  publilhed  by  the  chemifts  were  ge- 
nerally in  a  language  peculiar  to  themfelves,  and  this  af- 
fe&cd  obfcurity  encreafed  the  apparent  value  of  their  con- 
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tents.  The  thtory  at  this  time,  on  which  they  proceedec^, 
was  that  gold  was  the  only  perfect  metal,  that  the  others 
were  only  eflays  towiirds  it,  which  required  a  finifhing 
hand,  and  which  they  ihcrerorc,  in  imitation  of  N:  «ure, 
attempted  to  accomplilh.  In  doing  this,  though  it  ap- 
pears they  pnifl'ed  their  aim,  yet  they  certainly  fell  on  fe- 
vera!  great  difcoverier,  and  which,  inftead  of  rating  as 
they  fhculd  have  done,  they  confidered  only  inafecondary 
light,  or  as  fo  many  Heps  towards  their  fuccefs  in  their  fa« 
vcurite  purfuit.  The  value  indeed  of  moft  fubjefts,  on 
which  we  have  bellowed  much  labour  and  attention,  we 
are  apt  to  cftimate  too  high,  and  to  confider  probabili- 
ties^ as  too  neaily  allied  to  realities.  Thus  we  find  that 
even  the  philofophical  mind  of  Mr.  Boyle,  and  alfo  Boer- 
haave  himfelf,  was  not  proof  againft  this  weaknefs.  They 
both  ci.nfider  the  power  of  chemiilry  as  adequate  to  the 
formation  of  gold.  Even  later,  an  Engliih  Pbyfician  Dr. 
Price  pretends  to  have  a£lually  fucceeded  in  the  experi- 
ment,and  that  before  a  number  of  raoft  creditable  witnefTes. 
But  as  his  experiment  was  never  carried  farther  than 
in  the  fmall  pamphlet  he  wrote,  and  as  it  faid  that,  before 
his  death,  which  happened  foon  after,  he  repented  of  what 
he  had  publlflied,  we  have  every  reafon  to  infer  there 
muft  have  been  fome  fallacy  in  the  cafe.  At  any  rate  we 
may  conclude  that,  after  the  experiments  of  fo  many  ages, 
wc  have  yet  no  procefs  for  procuring  this  change  ;  and  if 
^ny  chemifts  have  accidentally  fucceeded  in  any  inftance* 
as  they  pretend,  they  have  never  yet  brought  it  to  that 
perfedion  as  to  render  it  uni'  eifal. 

XVI. 

From  this  fuperftltious  or  alchemical  period  of  che- 
mlAry,  we  proceed  'o  the  next  or  the  medical.    Until  the 
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Iritioduflion  of  chcmllliy  into  medicine, the  remedies  em- 
ployed were  few  in  number,  and  at  the  fame  lime  fimple 
in  their  nature.  On  its  introduction  a  remarkable  revolu- 
tion aiofe  to  which  m my  circumftances  contribut"d.  Th-i 
xra  of  this  revolution  may  be  placed  about  the  year 
for  though  many  chemical  medicines  were  employed  by 
the  ArabianG,  as  we  find  from  the  names  of  them  ftill  re- 
tained, yet,  until  this  period,  or  the  age  of  Paracelfus, 
medical  chemiilry  did  not  become  general.  Tbecircum- 
/lances  which  contributed  to  render  this  revolution  fo  re- 
markable were, 

lit.  The  progrefs  of  anatomy  detefting  the  errors  of 
the  ancient  phifiology,  on  which  the  theories  of  the 
ichools  were  formed  :  and,  fecondly,  the  appearance  of 
certain  new  difeafes  at  this  time,  rcflfting  the  efficacy  of 
the  Galenical  pradice. 

xvir. 

The  author  to  whom  we  are  indebted  for  the  fir{^  of 
thefe,  was  Vefalius.  This  anatomift,  the  greateft  of  his 
age,  by  fubftituting  the  human  fubjeft  in  the  place  of  the 
quadruped,  the  common  anatomical  vidim  of  thefe  days, 
publicly  detedled  the  errors  of  Ariftotle  and  Galen,  whofe 
reputation  on  medical  fubjefts  had  been  hitherto  deemed 
infallible  in  the  fchools.  The  veneration  for  antiquity 
being  thus  fhaken,  a  revolution  was  cafily  efFefted;  for  the 
venereal  difeafe  being  at  thh  time  brought  from  Ame- 
rica, and  every  where  fpreading  its  devaftations,  the 
phyficians  were  unable  to  check  its  progrefs  by  the  ufe 
of  the  common  Galenical  remedies.  It  was  here  the  ge- 
nius of  Paracelfus  fhewed  itfelf.  Being  acquainted  with 
the  preperties  of  mercury,  which  it  is  faid  he  had  learnt 

from  an  eminent  furgcon  of  that  time,  named  Carpi,  he 
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boldly  applied  it  in  the  cure  of  this  difcafe,  and  that  with 
fach  fuccefs  as  to  become  the  firft  praftitioner  of  his  day. 
Opium  alfo  he  got  acquainted  with  ;  and  by  the  ufe  of 
thefe  two  very  ai\ive  medicines,  with  a  bold  and  daring 
hand,  he  efFcded  cures  furprifing  in  an  age  when  the  re- 
medies employed,  if  not  weak  and  inert  of  themfelves, 
were  at  leaft  rendered  fo  by  the  fmall  quantities,  in  which, 
according  to  the  Galenical  pradlice,  they  were  exhibited. 
Naturally  of  a  heated  imagination,  his  fuccefs  with  thefe 
medicines,  in  the  difeafes  to  which  they  were  properly 
applied,  carried  him  too  far,  and  he  expefted,  by  means  of 
chemical  remedies,  to  remove  every  malady  to  which  the?" 
body  is  fubj-^fted.    With  this  view,  a  chemical  theory  of 
medicine  came  to  be  introduced  by  him  ;  but  in  fpite  of 
his  boafted  Panacea,  which  was  to  anfwer  every  purpofe, 
and  with  which  he  promifed  to  extend  his  own  life  to  34 
leaft  a  hundred  years,  Paracelfus  died  at  an  earlv  period. 
Succeed  ng  chemills,  we  find,  enter  into  his  views,  in  their 
attempts  at  an  univcrfal  medicine  ;  and  Van  Helmont 
goes  fo  far  as  to  promife  even  an  antidote  againft  fate.  It 
muft  be  confeft,  however,  that  to  the  chemifty,  although 
thus  vifionary  ia  their  ideas,  a  knowledge  of  many  pow- 
erful remedies  is  ow  ng ;  and  from  this  time  until  very 
lately,  phyficians  came  to  be  divided  into  two  fedls,  the 
Galenical  and  Chemical ;  the  former  adhering  to  the  old 
opinions  of  the  fchool,  and  the  latter  embracing  the  new 
doftrines  of  chemillry. 

XVIII. 

But  though  we  thus  aliow  the  merit  of  cheraiftry  toi 
have  been  great,  in  leading  us  to  an  acquaiiKance  with  ma-  ■ 
ry  powerful  remedies,  yet  the  connexion  of  its  princi-. 
pies  with  phyfic,  has  certainly,  on  the  whole,  been  a  pre-- 
judice  to  (he  latter. 
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For,  I  ft. — By  the  introduflion  of  chetniftry  Into  medi- 
cine, a  wide  field  was  opened  for  eropyricifm  from  the 
facility  with  which  remedies  were  invented,  and  at  the 
fame  time  their  nature  concealed  :  And,  zdly.  Theaflion 
of  every  remedy  being  explained  on  chemical  principles> 
thofe  powers  which  regulate  the  animal  ceconomy  were 
loft  fight  of,  and  the  operation  of  the  vital  principle  fub- 
jeded  to  the  laws  of  inanimate  mai:er  ;  and  it  is  only 
within  thefe  few  years  that  the  chemical  tenets  of  medi- 
cine have  been  exploded,  though  an  attempt  is  now  made 
to  revive  them  in  a  new  form. 

XIX. 

We  come  now  to  the  third  and  laft  je-a  of  chemiftry,  or 
what  we  have  termed  the  Philofophical.  Hitherto  its 
profeftbrs  were  occupied  folely  with  thepurfuit  of  one  ob- 
jeft,  and  the  bounds  of  the  fcience  were  thus  contraded 
within  the  narrow  limits  of  an  art.  It  is  at  this  period 
we  come  to  view  it  in  a  proper  light,,  when  the  chimeri- 
cal extravagancies  of  its  votaries  being  given  up,  it  came 
to  be  applied  to  the  improvement  of  the  arts,  and  the 
advantage  of  civil  life.    The  sera  of  this  change  is  fo  late 

as  the  year  ;  and  hence  it  may  be  properly  faid  to  have 

been  the  laft  of  th'j  fciences  that  immerged  from  baiba- 
rifm,  or  put  off  the  rude  garb,  in  which  it  had  formerly 
appeared,  for  the  charms  of  philofophy.  The  author  to 
whom  we  are  indebted  for  this  change,  was  Bacon  Lord 
Verulam.  Fond  of  philofophy,  and  the  ftudy  of  nature,  he 
took  a  view  of  the  different  fciences,  obferved  the  progrefs 
which  had  been  made  in  each,  and  marked  out  what  re- 
mained  to  be  done.  Hefawthat  cherniflry,  however  TO\^y.h 
in  her  appearance,  by  extending  her  views,  might  be  made 
one  of  the  moft  ufeful  branches  of  fcience.  His  exam- 
ple was  followed  by  the  Honorable  Mr.  Boyk,  y^ho  bqti* 
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improved  chemiftry  himfelf,  and  alfo  with  much  freedom 
deteded  the  errors  of  preceding  chemifls.  Sir  Ifaac 
Newton  likevvife  contributed  much  to  place  it  upon  its 
prefent  footing  ;  and  his  difcoveries  have  opened  a  way  to 
the  improvement  of  every  department  of  fcience.  The 
univerfal  tafte  for  literature  which  at  this  period  prevail- 
cdj  naturally  fuggefted  the  idea  of  literary  inftitutions  for 
the  improvementof  knowledge,  and  the  free  communica- 
tion of  difcoveries ;  in  confequence  of  this,  the  Royal  So- 
ciety of  London  came  at  lalt  to  be  eflablifhed  :  the  fame 
plan  was  foon  followed  by  the  French,  and  in  the  courfe  of 
a  few  years,  fimilar  inftitutions  became  general  in  every 
country  in  Europe.  To  thefe  inftitutions  has  chemiftry 
perhaps  owed  more  than  any  of  the  other  fciences,  and 
the  patronage  of  dilFerent  Princes  has  of  late  years  en- 
creafed  much  the  ardour  for  chemical  purfuits.  Convin- 
ced of  the  advantages  to  be  derived  from  the  cultivation 
of  this  fcience,  a  liberal  fupport  has  been  aftbrded  to  its 
enquiries  in  thofe  countries,  efpecially  where  minerals 
abound  ;  and  thus  chemifts  of  the  firft  eminence  have  ap- 
peared in  France,  Germany,  Sweden,  and  even  Ruflia. 
New  difcoveries  therefore,  it  is  to  be  hoped, will  daily  en- 
creafe  the  value  of  the  fcience,  and  widen  its  circle  be- 
yond any  bounds  that  can  be  fet  to  it. 

XX. 

Such  are  the  principal  aeras  that  deferve  to  be  remarked 
in  the  progrefs  of  chemiftry  to  the  prefent  day  ;  and  from 
this  view,  Philcfophical  Chemiftry,  or  the  Science  in  its 
prefent  ftate,  comes  to  be  properly  divided  into  two  de- 
partraen'9,  the  Medical  and  Commercial :  the  former  of 
which  only  is  the  objed  of  the  prefent  work;  and  the  prin- 
ciples of  chemiftry  therefore  we  are  to  confider  here  as 
applied  to  medicine  alojoe. 


INTRODUCTION. 


Chemistry  is  that  fclence  which,  teaching  the  ef- 
fects of"  hear,  light,  air,  and  mixture  on  bodies,  detedts  iheir 
conllitaent  principles,  their  qualities  and  connbinations. 

IK 

7or  the  purpofes  of  fcience,  all  bodies  require  to  be  ar- 
ranged into  certain  c^aflti  ;  and  this  arrangement  maybe 
formed  either,  firll,  from  their  origin,  which  is  from  the 
Vegetable,  Frffil,  or  Animal  Kingdoms. 

2dly,  Their  moil  funple  ftatc  as  compofed  more  or  lefs 
of  elementary  principles. 

O"-,  3dly«  Their  natural  qualities  as  being  faline,  In- 
jlammable,  metallic,  earthy,  watery  and  aerial. 

ITI. 

Thelaftof  thefe  arrangements,  as  preferving  the  natural 
connexion  of  bodies,  is  lo  be  preferred;  and  as  all  mat- 
ter is  retained  in  its  natural  ftate,  by  a  certain  connexion 
of  its  particles  to  each  other,  termed  their  cohefive  at- 
tradion  according  to  the  weakeft  degree  of  this  in  each 
the  order  of  their  arrangement  fhould  be  placed  viz,  Airs^ 
Waters,  Inflammables,  Salts,  Earths,  Metals. 
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IV. 

Airs  are  fluids  highly  elaftic  in  every  degree  of  tempe- 
rature yet  known. 

V. 

Waters  are  colourlefs,  infipid  bodies  pofTefling  a  difpo- 
fition  to  unite  with  falts  and  fome  airs. 

VI. 

Inflammables  are  fuch  fubftances  as,  when  feton  fire, 
burn  until  refolved  into  their  conflicuent  parts. 

VII. 

Salts  arediftingullhed  by  their  capacity  of  uniting,  with 
or  folubility  in  water,  their  fapidity  as  afte£ting  more  or 
lefs  the  organ  of  tafte,  and  in  general  their  want  of  in- 
flammability. 

VIII. 

Earths  are  fomewhat  unduous,  mifcible  in  water,  but 
infoluble,  and  lefifting  the  adion  of  fire. 

IX. 

Metals  are  the  denfeft  and  heavieft  of  bodies,  fufible  in 
fire,  and  malleable. 

X. 

By  the  principles  of  chemiftry,  then,  the  nature  and 
qualities  of  thefe  bodies  defined  (from  IV.  to  X.)  come 
to  be  detected,  but  previous  to  their  application  for  this 
purpofe,  the  general  mode  of  adlion  of  thefe  powers  re- 
quires to  be  explained. 

XI. 

I.  Chemical  Pofwers.—'Heat. 
By  heatis  underftood  a  peculiar  fenfation  or  feeling  ex«- 
clted  in  our  organs,  arifing  fjrom  a  particular  ftate  of  the 
bodies  around. 

4. 
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XII. 

The  Phenomena  to  be  remarked  in  this  ftate  of  the 
bodies,  is  a  certain  motion  of  their  particles  on  each  other, 
which  continues  fo  long  as  the  feeling  they  imprefs  re- 
mains. 

XIII. 

This  ftate  which  bodies  acquire,  poflelTes  always  a  ten- 
dency to  leave  them,  or  to  communicate  itfelf  to  thofe  con- 
tiguous ;  and  this  communication  produces  at  lafl  arr equi- 
librium between  the  furrounding  bodies,  which  gives  to 
the  whole  an  equal  temperature. 

XIV. 

This  temperature  to  which  bodies  return*  when  heat 
forfakes  them,  or  when  they  are  incapable  of  exciting  in 
our  organs  the  fame  fenfation  as  before,  we  term  ijold. 

XV. 

Cold  feems  the  original  ftate  of  bodies,  and  though  ma- 
ny arguments  have  been  ufed  to  fupport,  on  the  contrary, 
its  activity  by  the  exiftence  of  certain  particles,  termed 
Frigorific,  yet,  as  there  is  no  caufe  from  which  cold  pro- 
ceeds, but  the  bare  abfence  of  heat,  and  as  their  frigori- 
fic particles  appear  rather  a  particular  arrangement  of  the 
particles  of  certain  bodies,  under  peculiar  circumftanccs> 
the  proofs  of  it  adduced  are  inconclufive. 

XVI. 

By  cold  is  underftood  every  degree  of  temperature,  in- 
ferior to  our  own,  and  which  is  incapable  of  exciting  the 
fame  fenfation  communicated  by  heat  ;  but  as  bodies  of 
the  fame  degree  of  temperature  excite  oppofite  fenfations 
in  different  individuals  depending  on  this  degree  of  their 
own  temperature,  fo  cold  feems  only  an  infeiior  degree 
of  heat,  xneafured  by  our  own  feelings.   Hence*  accord- 
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ing  to  the  degree  of  thofe  opporne  itniations,  excited  in 
ourfeives,  we  judge  of  tne  various  degices  of  temperature 
prevailing  in  bodies. 

XVII. 

Since  heat  then,  from  what  was  obfervec',  difcovers  al- 
ways a  tendency  to  leave  bodies,  we  mull  ton^li'de  that 
it  is  not  their  natural  fta:e,  bur  a  prooerty  acquired,  and 
\\ie  viifferent  means  of  acquirir  g  jt  may  be  referrt'd  to 
the  head  of  motion,  mechanically,  or  chemically  exci- 
ted. 

XVIIL 

From  a  confideratlon  of  the  caufes  inducing  heat,  two 
theories  refpc ding  its 'nature  at  prelent  prevail,  termed 
the  Mechanical  and  Chemical.  The  former  fuppofiag  it 
to  confift  (olely  in  a  certain  rapid  motion  of  the  particles 
of  the  bodies  upon  each  other.  The  latter,  f.s  depending 
on  a  peculiar  eiailic  matter  originally  prelent  in  them,  but 
rendered  adlive  by  motion. 

XIX.  ^ 
Adopting  the  latter  of  them,  heat  may  be  defined  A 
fubtle,  '■lauic  fluid,  the  particles  of  which. in  proportion  as 
they  poflf'sa  ftrong  attraftion  for  the  particles  of  other 
bodies,  djiplay  a  repercuflency  or  repulfive  difpofition  be- 
tween their  own and  this  fluid  is  termed  caloric,  or 
the  matter  of  heat. 

XX. 

This  difpofition  is  difcovered  by  the  effe<Ss  of  heat, 
which  on  all  bodies  are  pretty  fimilar,  and  confift  in  tkeir 
expaiifion,  fluidity,  vapour,  and  inflammation. 

XXI. 

Expanjicn. 

Expanfion  is  an  encreafe  of  the  bulk  of  bodies  proper- 
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tioried  to  the  encreafe  of  the  matter  of  heat,  and  which 
fuppofes  their  confequent  contradlion  or  return  10  their 
natural  llate  on  its  removal. 

xxir. 

All  bodies  cppear  under  three  diftinft  forms  of  Solid, 
FluiJ,3iad  Elajlic  Fluid.  According,  then,  to  the  diiFcrent 
cohefion  of  their  particles,  the  quantity  of  this  expanfion, 
differs  with  the  fame  temperature  in  different  bodies,  the 
proportion  being  lefs  in  thefiril,  greater  in  the  fecond,  and 
moft  of  ail  in  the  laft,  though  the  exafl  degree  of  it  in 
each  have  not  yet  been  precifely  afcertained. 

XXIII. 

According  to  the  nature  of  the  bodies,  and  the  dilfer- 
ent  purpofes  alfo  for  which  it  is  intended  this  effedl  of  heat 
fliould  be  differently  induced,  for  in  thofe  of  a  rigid  and 
inflexible  kind,  the  fudden  application  of  it  by  afting  par- 
tially occafions  their  rupture,  and  the  fame  occurs  to  a 
heated  body  fuddenly  reduced  in  its  temperature  by  the 
application  of  cold,  yet  in  fome  cafes,  where  a  fudden  con- 
traction of  the  eApanded  body  is  required,  this  procedure  ' 
is  neceffary. 

XXIV. 

Though  expanfion  is  thus  the  general  efFeft  of  heat,  and 
contraflion,  on  the  contrary,  arifes  from  cold,  yet  in  cer- 
tain cafes,  where  by  the  change  of  temperature  a  new  bo- 
dy is  formed,  expanfion  is  produced  by  the  latter.  Thus 
water,  when  formed  into  ice,  is  more  bulky  in  its  parts, 
and  iron,  and  fome  other  metals  acquire,  on  cooling,  ^ 
more  expanded  form,  in  confequence  of  their  changing  ia- 
to  a  more  brittle  flate. 
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XXV. 

By  the  expanfion,  however,  which  bodies  receive  from 
the  power  of  heat,  nothing  is  added  to  their  weight  unlefs 
in  thofe  particular  cafes  where  they  receive  an  evident 
change  of  their  original  texture.  Thus  metals  turned  to 
alhes  weigh  heavier  than  when  ia  the  form  of  the  me- 
tal. 

XXVI. 

But  though  bodies  receive  no  additional  weight  from 
,  this  effed  of  heat,  a  confiderable  difference  in  regard  to 
their  fpecific  denfity  in  their  relations  to  each  other  is 
produced. 

XXVII.. 

It  Is  from  this  efFeft  of  heat  on  bodies,  that  different 
attempts  have  been  made  to  afcertain  its  encreafe  or  di- 
minution, in  a  more  accurate  manner  than  can  be  done  by 
the  ftandard  of  our  own  temperaiure  cr  the  feelings  it 
conveys.  Thefe  are  termed  Thermometers)  and  confift  of 
different  fluids  enclofed  in  a  tube  accurately  formed  in 
its  dimenfions,  cr  capacity,  and  hermetically  fealed;. 
Thefe  fluids  have  been  either  Ipirit  of  wine,  mercury  or 
linfeed  oil. 

xxviir. 

In  the  conftruflion  of  thermometers,  three  circum. 
fiances  are  necefTary  to  be  attended  to,  in  order  to  render 
them  accurate. 

ift.  The  hrfi  is,  that  the  containing  fubflance  or  tube 
be  formed  of  a  matter  receiving  the  impreffion  of  heat 
equally  in  every  part ;  and  that  the  fluid  alfo  fhould  be 
vifi,blein  it ;  and  for  this  purpofe  glafs  is  preferred. 
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2d.    The  fecond  is,  that  the  fluid  employed  {hoold  be 

eafily  and  regularly  expanded  ;  and  mercury  is  with  this 

view  more  generally  employed. 

3d.    And  the  third  is,  that  the  exclufion  of  air,  or  the 

vacuum  be  complete  on  introducing  the  fluid,  and  that 

no  evaporation  afterwards  take  place 

XXIX. 

With  attention  to  thefe  circumftances,  the  thermome- 
ter is  formed  by  firft  eftablifhing  certain  fixed  points,  in 
order  to  form  a  regular  fcale.  Thefe  points  are  three, 
the  point  of  melting  fnow,  the  point  of  boiling  water,  and 
the  intermediate  point  of  temperature,  betwixt  thefe  two, 
Thele  points  being  once  ellabiilhed,  ail  the  other  grada- 
tions can  be  ealily  fettled. 

XXX. 

A  thermometer  fo  conflrufled  may  be  trufted  as  mea» 
furing  with  accu  acy  the  regular  llandard  of  heat  in  bo- 
dies, to  ihe  extent  of  the  points  fpecihed,  but  beyond  thefe 
the  ufe  of  thermometers  is  limited,  as  i^i  very  high  degrees 
of  heat  an  irregularity  in  the  expaniion  oi  the  fluid  takes 
place,  by  which  high  degrees  ot  heat  cannot  be  i^eaiured 
by  it,  neither  is  the  thermometer  able  to  afcertam  the 
proportion  or  inteniity  that  one  tieat  bears  to  another. 

xxxr. 

The  firft  of  thefe  defe^ls,  01  the  meafure  of  high  degrees 
of  heat,  is  iupplied  by  calculation.  I'hus  a  red  hot  iron 
-being  taken  from  the  fire,  and  allowed  to  cool  umil  the 
thermometer  can  be  applied  to  it,  if  the  degree  of  heat 
then  prefent  in  it  is  meafured,  and  the  exaft  time  afcer- 
tained  it  required  to  arrive  at  that  point  or  degree,  a  caU 
culation  of  its  former  heat  may  be  made. 
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XXXII. 

The  thermometers  of  diiFerent  countries  are  formed 
on  various  fcales;  and,  in  order  to  be  acquainted  with  thefe 
fcaks,  the  thermometer  is  to  be  tried  by  fixing  the  three 
points  formerly  fpeciiied.  The  thermometer  moft  com- 
monly ufed  in  Britain  is  that  of  Farenheit,  which,  between 
the  points  of  boiling  water,  and  melting  fnow,  is  divided 
into  I  bo  degrees  ;  but  later  difcoveries  having  carried  the 
degree  of  cold  farther  than  the  point  of  melting  fnow,  a 
defcending  feries  is  alfo  marked  of  32  degrees,  which  h 
termed  below  nought. 

A  fmaller  thermometer  is  alfo  in  ufe,  having  its  points 
fixed  at  that  of  melting  fnow,  and  of  animal  heat,  the 
intermediate  gradations  being  divided  into  64  degrees*, 
and  the  point  of  animal  heat  fixed  at  96* 

XXXIIL 
Fluidity, 

Every  degree  of  heat  capable  of  exciting  the  particii- 
lar  fenfation  defcribed,  (XI.)  produces  expanllon,  but 
fluidity  the  next  efFeft  of  heat,  occurs  only  in  a  certain 
high  degree  of  it,  and  is  always  to  be  confidercd  as  a  cer- 
tain confequence  of  its  prefence. 

XXXIV. 

This  degree  neceflary  to  produce  fluidity,  varies  much 
in  different  bodies.  Every  degree,  however,  below,  or  in 
which  the  body  retains  its  folid  form,  is  termed  the  Point 
of  Congelation.  When  the  heat  again  is  thrown  io,  to  a 
certain  degree,  fo  as  to  loofen  the  cohefion  of  its  particles, 
and  occafion  their  confequent  foftnefs,  it  is  named  the 
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foiiu  of  Mollification  ;  and  when  aflual  fluidity  begins,  it 
IB  ftiled  ihe  Point  of  Liquefaction. 

XXXV. 

Every  body,  however  denfe,  may,  by  the  aftionofheat, 
be  reduced  to  a  fluid  (late,  and  on  the  contrary  every  flu- 
id liowever  rare,  may,  by  cold,  acquire  a  folid  form  ;  for 
the  difficulty  of  giving  folidity  to  certain  fluids,  appears  to 
depend  on  the  difliculty  of  extricating  their  latent,  or  ori- 
ginal heat,  ternied  their  Combined  Caloric,  which,  ac- 
cording to  their  rarenefs,  requires  a  more  continued  and 
intenfe  application  of  cold. 

xxxvr. 

The  efFeft  of  this  fluidity  on  bodies,  on  the  removal  of 
the  fenfible  heat  or  free  caloric  inducing  it,  confiflis  ia 
producing  in  them  a  ttate  of  fufion,  vitrifadtion,  and 
fcorification.  By  the  firfl:  of  which  is  underflood,  when 
)odie3  difplay  the  fame  appearance  on  congealing  they 
brmerly  poflefljed.  By  the  fecond,  when  they  are  chan- 
ged by  it  into  a  matter  refembling  glafs.  And  by  the  third, 
vhen  they  form  merely  a  compofition  of  the  original 
natter. 

xxxvir. 

Vapour. 

From  fluidity,  by  a  flill  higher  degree  of  heat,  boiltea 
ire  next  converted  into  vapour,  or  an  elaftic  fluid,  rarer 
md  lighter  than  air;  and  when  reduced  again  in  their 
emperature  below  this  degree,  they  return  to  their 
natural  fl:ate. 

xxxvni. 

This  degree,  termed  the  Vaporific  Point,  is  diff^erent 
n  diiFerent  bodies,  and  is  not  fo  fteady  as  that  of  li^ue* 
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faftion  ;  for,  independent  of  heat,  preflure  feems  likewire 
to  have, an  influence  on  this  change.  Thus,  in  propor- 
tion to  its  application,  bodies  are  capable  of  bearing  a 
greater  degree  of  heat ;  and  as  it  is  taken  away,  they  are 
fooner  converted  into  this  ftate.  This  difference  alfo,  or 
degree  of  the  vaporific  point,  depends  on  the  nature  of 
the  bodies  themfelves,  and  the  capacity  they  poffers  of 
receiving  this'alteration.  Hence,  a  divifion  of  them  from- 
the  degree  of  heat  requifite  for  converting  them  into  va- 
pour, has  been  made  into  the  volatile,  and  fixed,  in  the 
former,  the  converfion  being  eafy  in  the  latter  from  their' 
greater  folidity,  more  difficult. 

XXXIX. 

The  theory  on  which  the  generation  of  vapour  term--- 
cd  boiling  or  ebullition  depends,  has  much  divided  the; 
opinions  of  chemifls.  We  fuppofe  it  to  arife  from  thcJ 
accumulation  of  fuch  a  quantity  of  fenfible  heat  or  free; 
caloric,  that  no  more  can  enter  without  converting  the  flu-- 
id  receiving  it  into  vapour,  and  the  loweft  parts  of  the: 
fluid  receiving  this  conveifion  firll,  they  naturally  afcend^, 
or  are  thrown  up  to  the  fur  face  with  violence,,  whiclvi 
fucceffively  takes  place  until  the  whole  is  exhaufted. 

But  belides  this,  certain  circumftances  occur  in  this 
procefs  which  Ihew  that,  independent  of  the  fenfible  heat,, 
or  free  caloric,  an  accumulation  of  latent  heat,  or: 
combined  caloric,  alfo  takts  place, ,  and  enters  int&' 
the  vapcur  as  an  ingredient  in  its  compofuion,  beings 
again  extricated  on  the  bodies  returning  to  a  differenti 
form.  This  appears  by  no  fncreafe  of  heat  apparentlyy 
taking  place  after  ebullition  begins,  though  a  confideraH. 
ble  time  elapfe  before  the  procels  is  finifhed,  and  by  ebul- 
fition  always  taking  place  at  the  fame  degree,  whateve*) 
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tkeforra  oftheveflel  is  in  which  the  converfion  into  va- 
pour is  made. 

XL. 

This  change  in  general  requires,  we  obfcrved,  a  higher 
degree  of  heat  than  that  neceflary  to  fiuiciity ;  and  all  bo- 
dies however  fixed  may  be  volatilized  or  receive  this 
form.  The  change  is  always  to  be  underftood  as  the  con- 
fequence  of  heat,  either  fenfible  or  latent  ;  for,  indepen- 
dant  of  the  application  of  fenible  heat,  that  is,  of  caloric 
either  free  or  combined,  all  bodies,  from  the  pofleflion  of 
their  latent  quantity,  or  free  caloric,  or  combined  caloric, 
arc  coiiftantly  receiving  a  diflipation  of  thrir  more  vola- 
tile parts  ;  and  ttiis  is  particularly  the  cafe  in  th  fe  fub- 
llances  in  which  the  volatile  parts  are  in  gieat  abundance. 

XLI. 

Hence^  a  divifion  of  vapour  maybe  made  into  the  par- 
tial or  fpontanecus,  and  into  the  elaftic,  or  general  ;  the 
former  being  performed  in  a  gradual,  flow  manner,  and 
infenfibly  taking  place;  the  latter  being  quick  in  its  ope- 
ration, and  having  the  fame  a£)ion  on  every  part  of  the 
fubftance,  which  itdifplays  by  its  total  diffolution. 

XLII. 

The  former,  or  fpontaneous,  is  particularly  exemplified 
in  the  cafe  of  volatile  bodies,  which  ccnftantly  emit  an 
effluvia,  and  alfo  in  water,  in  which  a  conftant  evajjora- 
tion  on  expofure  takes  place;  and  this  evaporation  appears 
inelaftic,  and  is  confined  entirely  to  the  furface  ;  hence, 
the  larger  the  expofure,  the  greater  this  evaporation  is 
experienced  to  be.  It  is  to  this  caufe  the  origin  of  damp* 
and  fogs  is  to  be  attributed.  The  prefence  of  the  fun 
occafioning  this  fpontaneous  evaporation,  which  is  again 
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on  its  abfence,  converted  into  this  particular  form.  By 
this  alfo,  the  caufe  of  hoar-froft  may  be  explained,  andl 
the  human  body  alfo,  from  the  fame  fpontaneous  evapora-  ■ 
tion,  is  enabled  to  bear  the  exceffive  heat  of  warm  cli-- 
mates.  The  furrounding  atmofphere  is  tempered  by 
the  evaporation  of  its  fluids,  and  a  caufe  thus  oppofed  to> 
that  exciting  the  animal  heat  within  ;  and  it  is  perhapgi 
the  want  of  this  evaporation  that  occafions  the  exceffive 
heat  in  fever,  in  confequence  of  the  conftridtion  of  the; 
ikin,  and  the  leffened  difcharges  which  attend  it. 

XLIil. 

The  elaftic  evaporation  again  depends  on  the  applica-. 
tion  of  fenfible  heat  or  free  caloric  ;  and  this  application 
receives  various  denominations,  according  to  the  purpofes: 
intended,  or  the  different  volatility  of  the  fubftances  fepa-- 
rated.  Thus,  when  the  volatile  parts  are  feparated,  and: 
again  concenfed  into  a  folid  or  fluid  form,  this  procefs  }$> 
termed  Sublimation  and  Difiillation.  When  the  fixed', 
parts  only  are  preferved,  it  is  termed  Evaporation  andi 
Uftulation. 

XLIV. 

Igjtition. 

After  vapour  the  next  effeft  of  heat  that  falls  to  be: 
mentioned  is  Jgniilon.  This  effeft  is  unlverfal,  and  all' 
bodies  undergo  this  change,  even  the  moft  elaftic,  if 
their  elafiicity  is  capable  of  being  confined. 

XLV. 

The  exa£l  degree  at  which  this  change  takes  place, 
IS  more  uniform  than  that  of  all  the  other  effefts  of  heat, 
and  in  all  bodies  ic  is  the  fame  ;  but  this  degree  can  only 
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be  afcertained  by  calculation,  for  it  goes  beyond  the  li- 
nucs  of  the  thermometer  to  fettle  it. 

XLVI. 

Different  degrees  of  this  efFeft  of  heat,  are  taken  no- 
tice of  both  by  chemilts  and  mechanics,  as  melting  red 
hot,  melting  when  beginning  to  be  red  hot,  and  melting 
after  being  red  hot,  al  o  a  cherry  red,  a  worm  red,  &c» 
and  there  is  no  doubt  that  this  efFeft  of  heat  can  be  en- 
creafed  to  a  confiderable  degree  beyond  bare  ignition  : 
in  this  it  differs  from  ebullition,  which  remains  always 
the  fame. 

XLVir. 

To  know  with  accuracy  thefe  diiFerent  degrees  which 
heat  requires,  in  order  to  produce  on  bodies  its  general 
effefts,  we  have  hitherto  been  confidering,  we  fhall  next 
enumerate  them,  as  Hated  by  Farenheit  in  his  thermo- 
meter.——/7<jV  Farenheit's  Scale. 

XLVIII. 
Injiammatiott, 

The  laft,  though  a  lefs  general  efFe£l  of  heat  than  any 
of  the  former,  is  Inflammation.  It  is  an  efFeil  confined 
to  a  particular  fet  of  bodies,  or  the  inflammable,  and  this 
effedl  in  them  is  attended  alfo  with  certain  changes,  dif- 
ftrent  from  all  other  bodies,  which  receive  from  heat  no- 
permanent  alteration,  and  only  communicate  it  to  the  bo- 
die^  around. 

XLIX. 

The  phenomena  of  inflammation  in  fuch  bodies  con- 
fift  on  their  being  once  heated,  in  its  continuing  and  ac- 
qalring  ilrength,  fo  that  they  give  out  much  light  and 
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heat  to  thofe  around.  When  this  efFed  comes  to  ccafe, 
they  then  appear,  on  examination,  changed  in  their  na- 
ture to  a  rubftance.  fimilar  to  other  kinds  of  matter  ;  and 
the  {  urce  of  light  and  heat,  they  formerly  poffeffed  no 
longer  exifts. 

L, 

This  matter,  into  which  they  are  changed  after  combuf- 
tion,  varies  in  different  bodies.  Thus  fpirit  of  wine  is 
changed  into  water,  fulphur  into  a  fait,  and  others  into 
an  earthy  matter,  &c. 

LI. 

The  caufe  of  this  peculiarity  of  inflammable  bodies 
depends  on  their  ftrong  attraftion  for  vital  air,  in  a  cer- 
tain temperature,  and  their  combination  with  it,  occafi- 
ons  the  produftion  of  all  the  phenomena  of  combuftion,. 
and  the  fnbfequent  changes  that  enfue. 

Lll. 

This  peculiarity  of  inflammable  bodies  is  alfo  the 
foundation  of  other  properties  they  polTefs,  thus  it  ge- 
nerally encreafes  their  difpofuion  to  fluidity,  and  volati- 
lity; and  in  many  bodies  where  there  is  a  lefs  degree,  than 
to  convey  inflammability,  it  gives  other  properties. 

LIII. 

The  degree  of  heat  necefl*ary  to  produce  this  eff'e£l  on 
bodies,  varies  in  AWtrent  cafes  but  a  certain  degree  of 
it  is  always  neceflTary,  and  along  with  this  alfo,  the  con- 
ta£l  of  the  inflammable  body,  with  the  atmofphere,  and 
even  the  frequent  renewal  of  the  latter,  are  eflential  cir- 
cumftancesj  in  order  to  its  fufficient  abforption  of  vital 
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LIV. 

Thus  we  have  traced  the  general  efFeds  of  heat,  oi' 
that  power  which  is  the  chief  internal  caufe  and  principle 
of  adlivicy  in  the  univerfe.  Its  prefence  we  find  every 
where.  By  it  the  principal  operations  of  nature  are  car- 
ried on.  From  the  ocean  the  water  is  raifed  by  it,  which 
defcends  again  in  the  form  of  rain,  in  order  to  fupport  all 
animal  and  vegetable  life.  To  the  latter  it  gives  the  pow- 
-er  of  attradling  nourifhment,  which  it  refines  in  the  dif- 
ferent parts  of  the  vegetable,  fo  as  to  make  h  aflume  the 
different  forms,  which  its  different  forms  take  ;  and  when 
its  influence  departs,  the  decay  and  death  of  their  ftruc- 
ture  enfues.  To  animal  life  it  is  equally  recenary  ;  by  it 
alone  the  evolution  of  the  egg  is  enabled  to  take  place, 
and  that  independent  of  the  female  at  a!!.  When  the 
animal  life  is  afterwards  complete,  the  fame  dependence' 
on  heat  is  alfo  neceflary  for  its  fjpport,  and  when  this 
power  is  removed,  flcep,  torpor,  and  infenfibility  occur, 
and  tncreafe  until  the  animal  expire.  This  is  a  common 
effedl  in  northern  countries,  where  extreme  cold  pre- 
vails. 

Thus  the  face  and  appearance  of  nature,  the  very 
forms  which  the  different  parts  of  it  afTume,  depend  upon 
the  nice  adjuftment  by  which  heat  is  regulated.  Water 
alfo,  which  we  fee  in  fo  many  beautiful  forms,  moving 
with  fluidity  and  tranfparency,  when  regarded  with  a  phi- 
lofophical  eye,  we  find  alfo  employed  in  the  moft  exten- 
five  operations  of  nature,  pervading  the  mofl  interior 
parts  of  the  earth,  necelTary  to  the  proteiflion  of  various 
minerals,  ftoncs,  and  earths,  aiufting  in  bringing  their 
diff^erent  ingredients  together,  and  making  them  concrete. 
When  we  examine  it  farther,  in  the  form  of  vapour,  we 
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fee  it  rife  from  the  furface  of  the  ocean  to  form  clouis, 
which  defcend  in  rain  on  the  land  ;  on  other  occafions, 
thefe  clouds  form  fnow,  to  protect  the  vegetables  from  in- 
tenfe  and  morcal  cold  ;  and  after  this  change,  by  the 
heat  of  fummer,  it  returns  to  its  former  ftate,  and  defcends 
to  promote  vegetation,  and  to  bring  every  thing  to  matu- 
rity. Such  is  its  multiplied  and  extenfive  ufe,  when  fet 
on  motion,  and  direfted  by  the  nice  adjul'ment  of  that 
heat,  which  attends  the  return  of  day  and  night,  of 
fummer  and  winter,  and  which  occafions  alio  the  differ- 
ent forms  it  afTumes  in  different  pares  of  the  globe;  for 
the  proper  heat  being  withdrawn,  it  acquires  a  folid  ap- 
pearance, and  becomes  unfit  for  the  various  operations 
<lefciibed.  On  the  other  hand,  if  the  heat  exceed  its  due 
degree,  it  is  changed  into  vapour,  and  thus  the  folid 
parts  of  the  globe,  v.'ould  be  confounded ;  and  by  the 
mixture  of  air,  water,  fmoke,  and  vapour,  the  original 
chaos  would  take  place. 

LV. 
2.  Light. 

The  2d  chemical  power  we  enumerated  after  Heat,  is 
Light. 

By  Light  we  undcrftand  that  fenfation  or  feeling  im- 
prcfTed  by  radiant  bodies  on  our  organs,  which  occafions 
the  perception  of  light. 

Lvr. 

The  phenomena  remarked  in  fuch  bodies  producing 
light  are,  that  it  is  projeded  from  them  in  every  direc- 
tion; that  it  is  refieded  in  right  lines,  and  diverges  in  pro- 
portion as  it  proceeds  from  its  fource  ;  that  it  is  emitted 
with  inftantaneous  velocity  ;  that  it  becomes  infiedted  as  it 
palTes  near  any  fubilance  ;  and  that  when  it  fully  enters  it, 
it  fufFcrs  refrad^ion. 
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LVII. 

By  this  fenfation  of  light,  we  are  enabled  to  diftinguifli 
the  prefence  of  bodies,  and  to  divide  them,  as  opake,  tranf- 
parent,  and  coloured.  This  depends  on  the  different  rays 
of  light,  and  the  various  modificatioDs  they  receive 
when  applied  to  bodies. 

Lvnr. 

The  different  rays  of  light,  or  primitive  divifions  of  it, 
are  demonllrated  to  be  feven;  red,  orange,  yellow,  green, 
blue,  indigo,  and  violet;  the  firft  being  the  leaft  refradied, 
and  the  others  refrangible  in  their  order.  Hence,  it  is  to 
the  different  combinations  of  rays,  reflefled  from  the  fur*, 
face  of  bodies,  that  all  the  different  fhaJes  of  colour  are 
owing. 

LIX. 

The  general  fonrce  of  light  we  find  to  be  corr.buftion 
or  attrition,  and  from  this  is  inferred  its  fuppofed  connec- 
tion with  heat  ;  but  that  a  diltindion  takes  place  between 
them  appear!, 

1.  Becaufe  heat,  as  in  fire,  is  not  proportioned  to  the 
light  it  gives : 

2.  Light  is  often  fugitive,  but  heat  is  always  more 
permanent : 

3.  Heat,  with  accefsof  air,  produces  combulllon  ;  light 
has  often  an  opporite  efFeft. 

LX. 

Theefre(5ts  of  this  power  are  important,  and  chiefly  dif* 
played  on  Vegetat'on, — To  it  the  colour  and  odour  of 
vegetables  is  to  be  greatly  attributed;  and  it  iikev^ife  exalt3 
In  a  high  degree  their  powers  in  other  refpcfts.  Thus 
plr>r.ts  growing  in  the  fhade  are  pale,  and  without  color. 
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Thus  the  warmer  climates  afFord  produftions  of  more 
exalted  fmell  and  tafte.  By  light  vegetables  are  enabled  to 
pour  out  torrents  of  pure  air,  and  to  correft  the  ftate  of 
the  atmcfpliere  which  furrounds  them.  To  chemiliry 
its  efFefcs  are  equally  important.  There  is  not  a  fubftance 
but  receives  fome  alteration  from  its  expofure  to  light; 
alterations  which  have  not  as  yet  been  fufficiently  attend- 
ed to,  but  which  open  a  wide  field  for  future  refearch,' 

Lxr. 

3.  Jir. 

The  3d  chemical  power  to  be  noticed  after  Heat  and 
Light  is  Air,  a  power  of  univerfal  agency,  and  which  owes 
the  deteftion  of  its  general  influence  to  modern  difcovery. 
As  the  confideration  of  this  power  occurs  in  almoft  every 
procefs,  and  as  the  whole  of  chemiftry  depends  on  the 
extrication  or  fixation  of  this  fluid,  it  is  improper  to  enter 
into  any  farther  detail  of  it  here. 

LXII. 

4.  Mixture. 

From  the  confideration  of  thefe  different  chemical 
powers,  we  proceed  to  examine  the  laft,  or  Mixture. 

The  effedls  of  mixture  on  bodies,  are  more  varied  than 
thofe  of  heat,  and  are  therefore  lefs  capable  of  being  re- 
duced to  a  general  application. 

LXlir. 

The  firft  efFeft  of  mixture  is,  its  being  attended  either 
with  union,  or  without  union  ;  and  this  union  is  either 
flowly  and  gently  performed,  or  with  heat,  agitation,  and 
even  violence. 

This  union  is  either  of  two  fluid  bodies  together,  or  at 
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other  times  of  a  folid  and  fluid.  It  is  alfu  attended  ei- 
tiier  wi:h  adlive  folution,  or  merely  difFufion  ;  the  fluid 
body  being  termed  the  folvend,  or  menllruiim,  and  this 
folution  in  the  latter,  or  menflruum,  only  takes  place  to  a 
certain  proportion  of  the  folid  body,  which  is  termed  fa- 
turation. 

This  faturation  is  of  two  kinds,  the  fimple  and  the 
reciprocal,  which  refer  to  the  proportion  of  combination 
that  takes  place. 

LXIV. 

But  bodies  thus  mixed,  we  occafionally  wifh  agai^to 
feparate,  and  to  do  this  the  two  powers  required  are,  heat,  • 
and  the  addition  of  a  third  body. 

With  refped  to  heat,  the  degree  of  it  required  Is  often 
different  on  the  mixture  from  what  it  was  on  the  feparate 
fubHance. 

In  regard  to  the  addition  of  another  body,  when  the 
mixture  has  confided  of  a  folid  and  fluid,  the  feparation 
from  the  one  falling  down  in  a  folid  form,  is  termed  pre- 
cipitation, and  the  body  occafioning  this,  precipitant. 

But  though  precipitation  is  thus  made  with  the  folid  bo- 
dy firft  united,  a  mixture  may  be  formed  anew,  with  the 
fame  folvend,  by  the  addition  of  another  folid  body,  and 
the  fame  thing  may  be  fuccefsfully  repeated  on  every  pre- 
cipitation, 

LXV. 

Another  elFefl  of  mixture  is,  the  difference  of  bulk  in 
the  aggregate,  from  their  feparate  Hate.  For  the  mod 
part  the  bulk  is  lefs,  though  at  times  it  is  otherwife. 
Iltnce,  a  judgment  cannot  be  formed  of  the  proportions 
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of  the  ingredients,  from  the  fpecific  gravity  of  the  parti- 
culars. 

LXVI. 

Thefe  efFefls  of  mixture  defcribcd,  naturally  fuggefi: 
the  necefhty  for  fome  theory  or  explanation.  This  was 
jfirft  attempted  on  mechanical  principles,  and  confidered 
to  depend  on  the  fize  and  fliape  of  die  partitjles  of  the  bo- 
dies, and  their  being  kept  feparate,  or  in  a  fiate  of  flui- 
dity by  agitation  and  motion.  This  theory,  firft  fuggeft- 
ed  by  Lord  Verulam,  was  Urongly  reafoned  on  by  Mr. 
Doyle,  and  later  chemilh.  After  this  followed  the  the- 
ory of  difFufion,  or  fufpeofion  of  folids  in  fluids,  from 
the  minutenefs  of  their  particles.  The  fpeclfic  attra£lion 
of  the  particles  of  bodies  for  each  other,  was  then  fuggefl- 
ed  by  Sir  Ifaac  Newton,  a  theory  the  moll  Ample,  and 
conformable  to  the  other  parts  of  nature.  To  this  fpecific 
attraflion,  in  order  to  a  complete  explanation,  may  in  cer- 
tain cafes  be  alfo  joined  the  extrication  of  an  elaftic  ae- 
rial matter,  and  lilicwife  the  latent  heat  of  bodies  afiuming 
a  fcnHolc  form. 

LXVII. 

This  fpecific  attradion  differs  fiora  affinity,  which  is 
by  no  means  an  appropiate  term,  though  preferred  by  fome 
French  chemifts.  It  differs  alfo  from  all  the  other  fpe- 
cies  of  attrafiion,  and  does  not,  like  that  of  large  mafl"esof 
matter,  diipofe  them  to  adhere  in  the  leaft,  but  occafions  a 
moil  txquifuely  minute  divifion  of  the  particles  of  the 
fubilances  mixt. 

LXVII  r. 

In  order  to  the  fuccefs  of  this  fpecies  of  attraction,  it 
is  nectflary  that  at  lealtcnc  of  the  bodies  be  either  fluid 
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or  dlfpofed  to  fluidity;  by  means  of  which  Hate  the  two 
are  brought  intoclofer  contact,  and  this  fluidity  is  produ- 
ced  in  different  bodies  according  to  their  nature,  by  means 
of  folution,  fuiion,or  evaporation. 

LXIX'. 

The  fir.1  of  thefe,  or  Solution,  is  favoured  by, 

ifl-.  Mechanical  diviiion  of  the  body,  fo  as  to  extend 

its  fur  face  for  the  ailion  of  the  fluid,  or  to  encreale  the 

fphere  of  its  attradion  ; 

2d,  Agitation,  fo  as  to  encreafe  the  proportions  of 

the  body  capable  of  folution,  or  tj  excend  the  limits  of 

faturation: 

3d,  Hest,  which  cncreafes  the  powers  of  folution,  un-^ 
til  the  vaporific  point,  when  the  body  is  changed  10  a 
d.'fferent  form  ;  and  the  fevcra!  xnodes  of  its  applicatioa 
with  this  view  confi'l  in, 

a.  Digellion,  or  a  gentle  heat  promoting  the  adlioii 
cf  the  parts  on  each  0!l;ier : 

b.  Circulation,  or  the  ralfiag  the  more  volatile  part?, 
which  are  again  condcnitd,  and  mix  with  tha  general 
mafs. 

c.  Cohobation,  or  the  pouring  the  liquor  back  after 
condenfation,  into  the  original  mafa. 

LXX. 

When  a  third  body  is  added  in  cafes  of  mixture,  and  a 
preference  is  difplayed  in  the  attradlion,  by  one  of  the  bo- 
dies leaving  the  other  to  unite  with  this  third,  this  prefer- 
ence is  termed  Elcdlive  Aitraftion. 

LXXI. 

To  explain  this  preference,  the  fame  principle  of  at- 
tradlion  is  referred  to  ;  but  this  preference  is  not  fufficiea 
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for  a  fuH  explanation,  and  a  repulfion  between  the  third 
body  added,  and  the  body  feparated  rn  the  form  of  preci- 
pitation, muita'fo  be  fuppofed  to  take  place. 

•LXXII. 

.  It  is  by  this  power  of  eledlive  attradion  that  many 
compounds  come  to  be  decompofed,  which  otherwife  could 
not  be  effedled.  This  fubjefl  was  firll  fyftematically  at- 
tended to  by  Geofery,  who  formed  a  table  of  fuch  attrac- 
tions. It  his  been  enlarged  and  perfefted  by  fucceeding 
chemills.  By  this  fyftematic  knowledge  of  the  fpecial  at- 
traction of  bodies,  the  chemiil  is  enabled  to  forefee  what 
will  occur  in  his  experiments,  and  to  reafon  upon  ii  in 
a  certain  degree. 

LXXIII. 

Eefides  this  eleftive  attraf^ion,  or  new  combination  of 
a  fnigle  compound,  another  degree  of  it  occurs  in  cafes 
where  two  compounds  are  divided,  and  two  new  combina- 
tions formed,  termed  the  Double  Eleflive  Attraction. 
The  knowledge  of  this  is  equally  nccefiary  as  the  former, 
and  its  principles  are  at  times  very  difficult  to  explain. 

LXXIV. 
ir.  Chemical  y^pparatus. 

V/e  have  thus  confidered  the  feveral  powers,  or 
agents  in  chemiflry,  and  it  is  next  proper  to  examine 
themannerin  which  thefe  powers  are  employed,  or  a6l, 
in  order  to  produce  the  different  changes  on  bodies, 
which  chemiftry  effedls. 

LXXV. 

1  his  dlvifion  confifts  in  a  detail  of  the  chemical  ap- 
paratus, and  this  apparatus  may  be  reduced  to  three  heads; 
the  vcflels  in  which  the  cffeds  are  to  be  performed  ;  the 
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fuel,  ormesns  of  producing  heat ;  and  the  furnacesj  or 
manner  of  applying  it. 

LXXVI. 

Fefels. 

The  variety  in  the  firft  is,  in  their  materials  and  form  ; ; 
and  with  refpefl  to  their  materials,  chemical  veffels  ftiould 
be  poffcfled  of  the  following  qualities  ; 

1.  Tranfparency  to  enable  us  to  mark  the  changes 
going  on  : 

2.  Refiicance  to  the  aftion  of  corrofive  or  adive  fubr 
ftances. 

3.  Endurance  of  fudden  alterations  of  heat  and. 
cold  : 

4.  Strength  to  confine  elaftic  vapours  or  fleams : . 

5.  Incapacity  of  being  melted  by  great  heat  : 

No  material  however  is  to  be  found  poflefled  of  all  thefe 
qualities.  Hence,  veffels  muft  be  formed  of  the  moft  fuit- 
able  materials  that  can  be  had,  adapted  as  much  as  poffi- 
ble  to  the  fpecial  purpofe  or  operation  for  which  they  arc 
applied  ;  and  the  befl  materials  to  be  had  for  the  di{Fv;rent 
purpcfes  of  chemillry.  are,  glafs,  metal,  ai>J  earthen-- 
ware. 

LXXVil. 

Glafs  poffeffes  the  firll  quality,  viz.  Tranfparency. 
To  give  it  the  third,  o-r  the  power  to  refill  fudden  changes 
of  temperature,  it  mud  be  made  as  thin  zs.pcflible  of  a 
fpherical  figure,  and  well  annealed  or  gradually  cooled  in 
the, making  it.  With  thefe  requifites,  ;ind  of  the  flint  kind, 
which  is  preferable  when  much  flrength  is  not  nccefiary, . 
and  when  great  changes  of  heat  and  cold  do  not  fuJdcr.ly^ 
lake place,  it  is  the  belt  material. 
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LXXVIir. 

Ti'Tetal  pcflefles  no  other  of  the  reqiiihies  enumerated, 
the  third  and  fourth,   lis  tendency  to  corrofion  by 
acids,  particularly  when  of  iron  or  copper,  may  be  fome- 
what  counterafted  by  lining  it.    If  the  common  lining  is 
not  fufficient,  it  may  be  done  with  filver  or  gold. 

Lxxrx. 

Earthen  ware,  the  laft  material  requifite  for  the  purpo- 
fes  of  chemidry,  fiioald  have  in  its  formation  a  proper 
toughnefs  and  firmnefs  ;  but,  except  the  refinance  to  heat, 
it  does  not  pofiefs  any  of  the  other  qualities  enumerated. 
To  render  it  therefore  more  ufeful  for  different  chemical 
purpofes  than  in  its  natural  ftate,  feveral  additions  are 
made  to  it  in  its  formation  ;  as, 

ift.  Fine  fand  reduced  to  powder  is  mixt  with  it : 

2d,  Black  lead  is  alfo  mixt  with  it  : 

3d,  The  clay  itfelf  is  prepared  by  burning  it,  and  re- 
ducing it  to  a  fine  powder,  and  then  mixt  with  the  raw 
material : 

4th,  Porcelaine,  or  the  finer  fpccles,  is  fubftltuted,  or 
clfe  a  mixture  of  glafs  and  porcelaine,"  which  is  formed  by 
putting  a  glafs  ve/Tel  into  an  earthen  one,  then  furround- 
ing  it  with  fand  and  clay,  and  filling  it  with  the  fame;  when 
expofing  it  to  the  heat  of  a  potter's  furnace,  it  acquires 
the  nature  of  porcelaine. 

LXXX. 

From  the  materials  we  proceed  next  to  the  form  of  the 
veflels,  which  is  entirely  regulated  by  their  ufe;  and,  in  order 
to  underftand  this,  the  variety  of  the  operations  muft  be 
cenfidered ;  and  as  the  feparation  of  fubflanc^s  from  one 
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another  is  effcfteil  by  their  foluhillty,  fufibility,  and  volati- 
lity, the  veflels  fall  to  be  examiiicd  as  adapted  to  thefs 
purpofes. 

LXXXr.  ^ 

The  veflels  adapted  to  fufion  are  crucibles,  which  are 
of  two  kinds,  the  fand  and  clay,  and  the  black  lead.  The 
former  is  be  ft  fitted  for  the  fufion  of  acrid  and  faline  fub- 
flances,  the  latter  for  the  metallic.  Their  form  is  made 
wide  at  top,  and  they  gradually  taper  to  the  bottom. 
Their  top  is  generally  cornered,  or  formed  into  three  an- 
gles, for  the  cafe  of  pouring  oat  their  contents,  and  they 
are  covered  with  a  top  to  prevent  extraneous  fubftances 
or  fuel  falling  in.  When  ufed,  they  are  placed  on  a  pe- 
dellal  or  piece  of  brick  to  prevent  the  cold  afFefting  their 
bottom,  or  topreferve  them  of  an  equal  temperature  in 
every  part.  To  give  this  vefFel  a  greater  power  of  re- 
fifting  heat,  a  double  crucible  is  employed  at  cimes,  having 
its  interftices  filled  up  with  fand.  When  the  fufion  re- 
quires little  heat,  inftead  of  the  crucible  it  may  be  done  in 
an  iron  pot,  or  even  a  glafs  vefiel. 

LXXXII. 

The  veffels  adapted  to  convert  bodies  into  vapour  fall 
next  to  be  examined  ;  and  that  operation  is  performed  in 
three  dilferent  ways  : 

By  evaporation  or  uftulation,  when  we  diflipate  the  vo- 
latile parts  in  order  to  retain  the  fixt  parts : 

By  diftilhtion  or  fublimation,  when  the  volatile  parts 
are  retained  and  condenfed  ;  and 

By  cementation,  when  the  parts  are  only  reduced  Into 
vapour,  in  order  lo  ail  on  each  other. 
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LXXXIir. 

The  vefTels  for  the  firft  of  thefe  operations,  or  evaporai>, 
tion,  are  open,  of  various  materia's,  according  to  the  na>- 
ture  of  the  fubftances  to  be  wrought  upon.  All  fubftances 
of  a  corrofive  or  faline  matter,,  require  the  materials  of 
glafj;  thofe  of  a  metallic  nature  of  metal,  particularly  iron; 
they  fhould  be  of  a  globular  form,  and  a  part  of  them  cut 
cfF  at  the  top,  fo  as  to  leave  a  good  deal  more  than  half  the 
globe.  When  the  humidity  of  thefubHance  is  wanted  to 
be  evaporated  without  injuring  its  other  parts,  porce- 
Ia"ne  or  earthen  ware  is  preferred,  fet  upon  the  top  of  an 
iron  vcfl's-'I  coiitaining  water,  the  llcams  of  which  only  a6t 
upon  the  bottom  part ;  when  a  violent  heat  again  is 
wanted,  a  crucible  anfwers  for  this  operation.  Various  inr 
flruments  have  been  alfo  invented  for  this  procefs  of  eva- 
poration, which  ail  by  blowing  fliowers  of  air  through 
the  liquor,  fo  ss  to  convert  it, with  as  little  cxpence  as  pof- 
fible,  into  fteam;  the  fam;  plan  is  ufefuUy  employed  in  dif- 
pelling  taiiit  from  liquors,  particularly  from  water,  by 
means  of  a  machine  refembling  a  gardener's  watering  pan< 
to  which  a  pair  of  bellows  are  affixed,  and  made  to  fend . 
the  air  through  the  fluid. 

LXXXIV. 

The  vefl^Is  for  diftillation,  or  the  production  of  fpirits, 
come  next  in  order.  After  til's  procefs  the  matter  re- 
maining is  ternr.ed  a  Pvcfiduum  ;  and.  when  of  a  black  hue 
or  colour,  a  caput  mortuum. 

This  procefs  is  condudled  in  three  different  ways  ;  per 
afcenrtinrt,  defcenfum,  and  per  latus.  To  thefe  varieties, 
therefore,  the  \  eflejs  are  fuited, . 

I*' 
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LXXXV. 

Tn  the  firft  the  vapour  afcending  is  forced  down.  This 
mode  is  iifed  only  in  a  very  few  caftSj  as  i\h  diUlllatlon  of 
oil  of  cloves,  and  in  procuring  mercury  and  zinc  from 
their  ores. 

The  f:cond  fpccies  of  dlftiUation-is  mod  common,  the  va** 
pour  being  allowed  to  afcend  to  fome  height,  and  then  to 
take  its  way  downwards  intoa  cold  cavity  to  be  conJer.fed; 
and  the  vtHcl  nioft  commonly  uftd  for  th's  purpofe  is 
the  common  copper  ftill.  The  improved  form  of  it  con- 
fifts  of  the  body  containing  the  materials,  and  the  head  jn» 
to  whi;;h  the  vapour  immedijtely  aiifes;  froai  the  middle 
of  the  top  of  thisifl'ues  a  pipe  which  is  direded  to  a  fide* 
and  defcends  again  in  order  to  be  inferted  into  the  extre- 
ri.ity  of  another  pipe  Vv'hich  defcends  into  a  large  veflTel  of 
copper,  containing  a  quantity  of  cold  water.  On  def* 
cending  into  the  veffel  it  then  paflfes  obliquely  along  the 
bottom  of  the  oppofite  fide,  where  it  iffues  out,  and  where 
the  vciCd  receiving  the  condenfed  matter  is  applied  to 
ic. 

LXXXVI. 

Inftend  of  the  flill,  when  the  matter  to  be  difli!!ed  Is 
fmall,  £nd  of  a.corrofive  nature,  the  cucurbit  and  alembic 
is  preferred,  or  as  the  vapour  is  ready  to  adl  upon  the 
material  ufed  ss  adjoinifig  at  the  fide,  the  retort  and  re- 
ceiver anfwer,  but  which  occafions  the  dlllillation  to  take 
tace  per  latus :  in  doing  this,  there  is  only  one  point  to 
e  fecured,  which  is  not  rxpofed  diredly  to  the  (learns 
hen  condenfed.  The  receiver  fiiould  be  of  the  conical 
.  ape,  as  giving  moft  room  for  the  circulation  of  the  lleam 
d.for  e^itrading  the  fubllances  cclkdled  in-ih.e.ve.fl"el. 


3?  INTRODUCTION. 

As  ncxiocs  vapours  are  apt  to  arife  in  many  operations, 
on  the  introduftion  of  feme  of  the  fubftances,  various  ways 
of  overcoming:  this  inconvenience  have  been  attempted 
by  altering  the  conftru(flion  of  the  receiver.  Thus  it  is 
made  lutilated,  or  with  a  hole  at  top  ;  but  this  renders 
the  heat  unequal  ;  and  it  is  preferable  therefore  formed 
with  a  plug  or  Itopper  ;  it  has  been  alfo  made  with  a  hole 
in  the  fide,  fnut  up  with  a  ftopper,  fo  as  to  occafionally,  by 
opening  it,  let  out  the  fteam  and  examine  the  odour;  but  in 
general  it  is  fu'fficient  to  make  the  lute  fo  tight  as  to  con- 
fine only  thofe  Ixeams  that  are  capable  of  condenfation, 
and  a  little  hole  may  be  made  in  it  for  allowing  the  more 
elaftic  ones  to  efcape.  But  befides  a  hole,  receivers  have 
■been  alfo  made  with  a  pipe  ifTuing  from  the  fide,  termed 
fpout  receivers,  for  quickly  carrying  oS  the  more  volatile 
parts,  though  they  are  little  ufed.  To  this  apparatus  be-- 
longs  another  part  named  the  adapter,  being  alfo  a  re- 
ceiver, with  a  pipe  from,  its  farther  extremity  intended  to 
be  fitted  or  adapted  into  another  receiver,  ard  fo  on  untrl 
a  ftring  of  them  is  formed  for  the  more  effeflual  conden- 
fation of  the.  fteams. 

LXXXVII. 

To  encreafe  the  power  of  the  retort  in  refifting  heat,  it 
receives  at  times  a  coating  of  clay  or  other  materials,  to 
about  a  quarter  of  an  inch  thick, which  retains  the  veflel  to- 
gether, in  cafe  of  cracks.  For  different  operations  retorts 
require  to  be  made  of  the  fame  materials  as  crucibles,  and 
even  cccafionally  of  iron. 

LXXXVIII. 

From  the  form  of  the  retort  the  introduction  of  liquor* 
into  it  becomes  diflicult  without  touching  its  fidet;  to  avoid 
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this  tlierefore,  a  funnel,  termed  the  retort  funnel,  is  requir- 
ed; and  this  is  introduced  fo  far  as  to  put  the  matter  into 
the  body  of  the  retort,  and  upon  drawing  it  out  it  is  kept 
applied  to  the  upper  part  of  the  retort,whi!e  the  drop  hangs 
from  the  under  part. 

LXXXfX. 

The  veffels  for  fublimation  are  lefs  varied  and  nume- 
rous than  thofe  for  diftillation.  The  crucible  and  capital 
are  occafionally  employed  ;  and  in  the  great  number  of 
common  cafes  a  fmall  apparatus  is  fufficient,  confifting  of 
an  oblong  glafs  velTel,  the  lower  part  of  which  is  heated 
while  the  other  part  is  kept  cool.  In  confequence  of 
this,  the  fleams  arife  and  form  a  cake  or  fub'imate  upon 
the  upper  part  of  the  vefTel  ;  and  this  is  feparated  by  cut- 
ting the  velTel  in  two.  In  place  of  this  apparatus  fome- 
times  the  retort  and  receiver  anfwer  well.  The  retort 
mull  have  a  (hort  neck,  that  the  fublimate  may  not  plug 
it  up,  and  the  flaftic  fleams  endanger  its  burlHng.  The 
long  form  of  the  receiver  is  alfo  preferable  to  the  globular 
for  the  eafe  of  taking  out  the  condenfcd  matter.  For 
this  procefs,  aludils  were  formerly  much  in  ufe,  being  a 
fet  of  receivers  placed  over  one  another,  and  below  hav- 
ing an  earthen  veflel,  the  bottom  of  which  can  be  made 
red  hot.  Thus  the  fleams  are  raifed  to  any  height,  and 
according  to  the  condenfibility  of  the  fufe,  they  occupied 
a  higher  or  lower  fituation  in  the  receivers,  the  top  being 
terminated  by  an  alembic. 

XC. 

The  velTels  for  cementation  next  occur,  an  operation 
fo  called  from  the  manner  in  which  the  materials  are  dif- 
pofed.    It  is  generally  performed  in  a  crucible,  and  the 
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fubflance  to  be  changed  by  this  procefs  is  placed  fo,  that 
an  alternate  layer  of  it,  and  of  the  material  producing  the 
change,  takes  plac;.  Inllead  of  a  crucible,  when  large 
quantities  of  matter  are  fubjcfted  to  this  operation,  as  in 
the  converfion  of  iron  into  Reel,  a  chamber  is  fitted  up  ia 
the  furnace  to  anfwer  this  purpofe. 

XCL 

The  veiTels  employed  in  making  mixtures  and  promot- 
ing folutions  are  next  to  be  detailed  ;  a  common  gJafs  or 
porcelaine  one  is  fufficient,  if  there  is  no  great  volati  ity^ 
or  any  violent  confequence  to  attend  the  application  of  the 
bodies  to  each  other.  Where  fuc'i  violer.ce  or  ebullition 
occurs,  inftead  of  thefe  common  veffeis,  the  phial  schemica, 
or  matrafs  with  a  cylindrical  reck,  is  preferred.  When  the 
quantity  of  the  matter  is  fmall,  a  fmall  veflTel  of  the  fame 
form  as  the  fiorcniine  flafk  will  do.  Where  the  heat  is 
raifcd  high  in  order  to  promote  the  adiion  of  bodies  upon 
one  another,  the  neck  of  the  matra's  requires  often  to  be 
larger,  or  to  have  another  veffel  applied  to  it  to  receive 
the  ftearas  and  give  room  for  condenfation,  which  con- 
denfed  matter  will  fall  back  ;  and  this  procefs  is  termed 
"circulation. 

XCII. 

Conneded  with  folution  falls  to  be  examined  Papin's 
digeftor.  It  is  generally  made  of  copper,  very  thick  and 
ftrong,  broad  at  top,  with  a  lid  fitted  to  it,  which  applies 
very  exaftly.  There  are  two  prcjeAions  on  the  fides  in 
order  to  make  the  lid  go  on  in  a  particular  manner  :  but 
they  are  unneccffary.  There  are  then  two  projeaio-ns  to 
which  may  be  fiited  the  two  boles  of  a  crofs  bar;  and  in  the 
^ddie  of  it  iheifi  is  a  Urong  iciew,  by  which  :he  lid  caA.. 


INTRODUCTION.  41 
be  prefTed  down  very  ftrongly.  By. this  machine  water 
is  made  to  bear  a  much  ftronger  heat  than  in  the  ordinary 
prefl'ure  of  the  atmofphere.  It  is  provided  too  with  an  ap- 
paratus for  letting  out  the  fleam,  if  it  fhould  be  in  danger 
of  burlling  the  veffel.  A  pipe  is  made  through  the  lid, 
which  is  fitted  with  a  valve,  upon  which  preflls  a  lever  at 
a  very  fmall  diftance  from  the  center  of  its  motion  ;  and 
this  can  be  made  to  prefs  upon  the  valve  with  different 
weights,  according  to  the  diflance  at  which  thefe  weights 
are  placed  from  the  center. 

xciir. 

To  folution  belongs  alfo  the  apparatus  for  filtration  of 
the  matter  remaining  undiffolved.  To  do  this  with  a 
powdery  fubftance,  we  allow  it  to  fettle,  or  the  de- 
puratid  per  fuhQdentiam  to  take  place  ;  and  it  is  bell  in  a 
cylindrical  veffcl,  or  the  liquor  may  be  pafled  through  a 
bibulous  paper,  which  keeps  back  the  fmalleft  duft  or  im- 
purity. It  is  folded  in  a  particiilar  manner,  and  placed 
in  a  funnel,  in  order  that  the  liquid  may  pafs  through. 

Under  this  head,  may  be  alfo  enumerated  the  different 
means  of  facilitating  foluiion  by  mortars,  fieves,  files, 
hammers,  &c.  which  er.creafe  the  furface. 

XCI\^. 

Means  of  proaucin^  Heat. 
From  the  veffeis  we  coine  to  the  fecond  div-fion  of  the 
chemical  apparatus,  or  the  different  means  of  producing 
heat. 

Thefe  msy  be  arranged  under  feven  different  heads, 
viz.  The  principle  cf  animal,  heat  ;  friftion  or  percuffion 
of  hard  bodies  agair.ft  each  other ;  cicdricity  ;  the  mix- 
tare  of  certain  bodies  with  each  other;  fermentation 
and  putrefadion  ;  the  fun's  rays ;  and,  laflly,  fuel. 
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XCV. 

The  firfl,  or  power  which  the  animal  fyllem  pofleiTcS 
of  generating  heatj  is  only  employed  in  chemiilry,  in  re- 
gulating thermometers  ;  and  this  degree  of  heat  in  healthy 
perfons,  is  found  pretty  much  uniform. 

Thefecond,  or  percufGon  of  hard  bcd'es  againft  each 
other,  is  very  tranfitory  in  its  e (Fed,  and  is  applifd  chiefiy 
to  the  kindling  of  ^un-powder,  but  it  is  of  little  ufe  in  chc*. 
iniftry,  and  cannot  be  applied  to  large  quantities  of  mat- 
ter. 

The  third,  or  electricity,  is  perhaps  fuperior  to  anv  heat 
that  can  be  produced,  arid  often  very  firgular  and  circum- 
Icribcd  in  its  eiFsrfiG  ;  it  if  of  no  importance  in  chem?f- 
try,  and  therefore  does  not  merit  a  particular  confifdera- 
tion. 

The  fourth,  or  the  mixture  of  certain  bodies,  produces 
only  a  tranfient  heat,  and  is  moie  to  he  noticrd  as  pro- 
ducing cohJ,  or  a  diminution  of  it.  'i'hus  fei'iral  falti 
diiTolved  in  water  produce  it,  but  parcicularly  nitre  and 
fal  ammoniac,  mixed  with  three  times  the  weight  of  water. 
By  this  mixture  the  temperature  may  be  reduced  to  20" 
of  Farenheit.  But  a  ftill  greater  degree  of  cold  may  be 
produced  by  a  mixture  of  ice  and  fal  ammoniac,  fo  as  to 
bring  down  the  mercury  to  the  beginning  of  the  fcale, 
and  by  furrounding  the  vefTel  with  wool,  flannel,  or  fur, 
this  cold  may  be  continued  for  a  long  time.  But  a  mix- 
ture of  ice  and  fnow  with  the  nitrous  acid  adls  ftUl  more 
powerfully  than  the  former  mixture;  and  a  cold  may  bs 
thus  produced  to  148"  of  Farenheit  below  froft. 

The  fifth,  or  fermentation  arid  putrefa^ftitn,  arc  a  power- 
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ful  means  of  generating  heat,  which  is  alfo  lading  and  eafi- 
ly  procured.  It  is  ufed  for  promoting  vegetation,  and  alfo 
in  Egypt  for  hatching  of  eggs,  as  related  by  Rameaur. 
In  chemillry  it  is  employed  to  promote  the  converfion  of 
various  liquors  into  vinei^ar  ;  for  the  putrefadion  of  urine 
to  make  phofphorus  ;  and  it  is  applicable  wherever  a  Jong 
continued  gentle  heat  is  required.  Horfe  dung  and  oalc 
bark  can  maintain  a  heat  to  1  20°  of  Farenheit;  tiie  former 
fooneft  arrives  at  heat,  but  it  is  alfofoonell  e.xhaulled,  as  in 
a  month  ;  the  latter  is  more  gentle  and  lailing,  continuing 
fome  months.  Much  depends  on  the  qoaniity  of  the  fub- 
ftance  for  the  proportion  of  the  heat,  and  the  degree  of 
humidity,  which  may  be  encreafed  fo  far  from  the  laft 
Circumllance,  as  to  break  out  in  fire. 

The  fixth,  or  fun's  rays,  is  equal  to  the  former  in  degree, 
id  from  being  a  dry  heat,  it  is  apjjlicable  to  feveral 
otii«r  purpofes,  particularly  the  drying  of  vegeta- 
bles, when  the  colour  is  of  little  confequence  ;  but  this 
htat,  by  cncre;  fi  )g  the  denfity  of  tne  ray»,  by  means  of 
a  mirrour  or  looking  glafs,  may  be  encreafed  to  a  degree 
as  to  ciflblve  and  convert  into  fmoke  the  denfeft  metals. 
Many  prcjefts  have  been  propofed  to  conftruft  ihefe  vef- 
fels  with  lliil  greater  perfettion,  particularly  by  Mr. 
BufFon. 

xcvr. 

The  feventh  and  lafl  means  of  producing  heat  is  by  fuel, 
which  is  the  mort  frequently  employed,  and  the  variety  in 
the  elFeft  of  fuel  depends  on  tiie  various  nature  of  the 
fuel  itfclf,  and  upon  the  management  and  command  of 
the  inflammation.  The  variety  and  the  nature  of  fu^ 
may  be  reduced  to  four  kind?. 
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ift.    Inflammable  fluids, 
zdly,  Peat  or  turf. 

3dly,  Wood  or  foflile  coal  in  its  charred  (late  ;  and,. 
4thly,  Wood  or  foffile  coal  in  its  crude  ftate. 

XCVJI.. 

The  firft,  or  ii.fl  immable  fluids  capable  of  burning  on 
a  wick,  are  chiefly  fpirit  of  wine  and  oil  ;  they  give  the 
mofl:  eqaal  heat,  but  cannot  be  employed  to  any  great 
extent.  The  force  "of  the  heat  depends  on  the  fize  and 
number  of  wicks,  upon  which  the  fluid  burns,  and  the 
equal  manner  with  which  they  are  fed  ;  fpirit  of  wine  is 
preferable  to  oil,  as  being  more  manageable,  burning 
with  a  geiit.le  heat,  which  may  hz  raifed  the  length  of 
174°  of  Farenheit ;  it  is  alfo  perfeftly  free  of  auy  extra- 
neous matter  or  foot. 

Oil,  from  being  much  difpofed  to  emit  foot,  does  not 
communicate  the  heat  io  quickly  as  fpirit  of  wine;  and  to 
obviate  this^  two  methods  have  been  fallen  upon  ;  the  em- 
ploying a  fm-ill  flame  or  candle;  but  as  it  fcorches  the 
wick,  and  has  lefs  power  of  fucking  op  the  oil,  fo  the 
flame  is  gradually  diminiflied  cr  the  making  a  wick  ot 
aft)eftos,  a  fubltance  compofed  of  fibres  refembling  flax, 
but  which  can  be  thrown  into  the  fire  without  fuftaining  any 
injury  ;  but  Hill  the  oil  evaporating  from  the  wick,  leaves 
a  quantity  cf  extraneous  matter  behind,  and  hinders  the 
oil  from  being  fu.kcd  up.  No  other  remedy  then  re- 
mains, but  frequently  changing  the  wick,  which  however 
varies  the  ftrength  of  the  flame. 


XCVIII. 

The  fecond,  or  peat,  is  a  light  Tpungy  fubllance,  inca- 
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pable  of  producing  violent  heat,  and  confuining  faft.  Its 
denfer  kinds  when  charred  may  be  employed  for  a  gen- 
ii cheat,  but  in  its  rude  (late  it  contains  fo  much  volatile 
matter  and  water,  as  to  occafion  by  exhalation  much  wafte 
of  its  heat. 

XCIX. 

The  third,  or  wood  and  foflile  coal,  in  a  charred  ftateis 
the  raoft  ufeful  chemical  fuel.  The  former,  or  charcoal, 
kindles  quickly,  emits,  when  burning,  few  watery  or 
other  vapours  to  clog  the  operation.  When  confumed, 
it  leaves  few  aOies ;  thefe  are  light  and  eafi'.y  blown  away, 
without  any  difpofition  to  melt.  The  only  imperfedlion 
isj  its  being  quickly  confumed. 

The  latter  or  foffile  coal  differs  from  the  former,  in 
being  more  flovvly  confumed,  and  in  producing  more  in- 
tenfe  and  lafting  heat.  Its  inconvenience  lies  in  the 
quantity  of  its  alhes,  a  drolTy  matter. 

The  advantage  of  fuel  in  this  charred  ftate  is  its  priva- 
tion of  watery  and  other  volatile  principles,  which  when 
prefent,  prevent  its  rifing  to  a  heat  above  212"  of  Faren- 
heit,  without  being  apt  to  break  the  velfel  containing  it. 
Thefe  principles  however  exift  in  various  proportions  in 
different  coals  ;  and  in  fome,  as  the  Kilkenny  coal,  are 
hardly  in  any  fenfible  quantity,  for  it  does  not  emit  grcfs 
vapours  that  give  any  flame,  and  its  heat  continues  long 
before  it  is  confumed. 

C. 

The  ufe  of  charred  fubdances  is  often  attended  with 
dangerous  effeds  from  the  nature  of  the  air  they  emit, 
r.or  is  itlefs  lb  in  their  crude  flate,  though  their  effects  are 
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more  guarded  againft,  as  being  confpicuous.  On  expofure 
to  fuch  air,  the  firft  fymptom  felt  is  a  fenfe  of  weaknefs, 
which  gradually  encreafes  till  the  fenfes  are  lofl,  and  the 
perfon  falls  down  apopledic.  This  ftate  is  attended  with 
a  deep  fncring  fleep,  a  full  pulfe,  infenfibility  to  the  ob- 
jefls  around,  with  flufhing  of  the  face,  and  foam  at  the 
mouth.  The  treatment  confifts,  after  immediate  removal 
to  a  {tee  atmofphere,  in  firft  employing  venefedion,  then 
throwing  cold  water  on  the  head,  and  applying  a  power- 
ful ftimulusto  the  lower  extremities.  In  fome  cafes  even 
the  adual  cautery  has  been  fuccefsfuliy  employed. 

CI. 

The  fourth,  or  wood  and  coal  in  the  crude  ftate,  give 
out  a  fepious  and  vivid  flame,  when  air  is  admitted  to 
them,  which  renders  them  applicable  to  particular  purpo- 
fes.  This  flame  is  nothing  more  but  the  inflammable 
matter  contained  in  thefe  fubftances  fet  on  fire.  This 
inflammable  matter  in  wood  and  coal,  in  their  crude  ftate, 
rifes  in  the  form  of  oil  and  footy  fteams,  which,  when 
plenty  of  air  is  admitted,  breaks  out  into  a  flame,  and 
continues  as  long  as  the  oil  and  fteams  afcend.  During 
this  inflammation  the  principle  of  inflammability  is  con- 
fumed,  and  produces  the  intenfe  heat,  fo  that  the  vcilatile 
matters  are  foon  difperfed  through  the  air,  and  loft.  The 
advantage  of  this  fuel  confifts  chiefly  in  the  moft  violent 
heat  being  produced  by  it,  and  that  in  any  form  ;  but  it 
is  improper  for  a  gentle  and  long  continued  heat,  and 
when  the  fuel  is  added  in  fmall  quantity  to  obviate  thi?, 
the  heat  produced  cannot  be  regular..  Any  degree  of 
heat  therefore,  may  be  raifed  with  this  kind  of  fuel,  pro- 
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vided  a  llrong  current  of  air  is  made  to  rulh  through  the 
inflammable  matter. 

ClI. 

Such  are  the  principle  varieties  of  fuel,  by  which  they 
are  fitted  for  the  difFerent  purpofes  of  chemillry  ;  befides 
heating  bodies  more  or  lels.  they  poffcfs  fome  other  qua- 
lities, in  confequence  of  which  they  produce  difFerent 
■changes  upon  bodies.  Thele  changes  depend  upon  fome- 
thing  added  to  the  fuel,  or  upon  fomething  taken  from  it, 
to  be  afterwards  conlidered. 

cm. 

Modes  of  apply  ing  Heat. 

From  the  means  of  producing  heat  we  proceed  to  the 
•third  divifion  of  the  chemical  apparatus,  or  the  contrivan- 
ces for  applying  it,  and  by  which  its  force  is  regulated. 
Thefe  comprehend  furnaces,  and  fomc  other  parts  con- 
neiled  with  ihem. 

The  principle  required  in  the  conflrudlion  of  every 
furnace  is, 

111,  The  confinemsnt  of  the  heat ;  and, 
2dly,  The   proper   inflammation   of  the  body  to 
heat  it. 

The  firfl  of  thefe,  or  the  confinement  of  the  heat, 
is  by  means  of  a  chamber  or  cavity  ;  the  fides  of 
which  are  of  fome  thicknefs.  This  cavity  is  furniflied 
with  a  door,  at  which  frefli  fuel  may  be  put  in  j  and  it  is 
provided  alfo  with  a  grate,  for  the  reception  of  the  afhes 
when  formed,  and  under  this  grate  there  is  a  cavity  to 
admit  the  air  to  the  fuel,  and  at  top  there  is  alfo  an  open- 
ing to  allow  the  fmoke  or  burnt  air  to  afcend. 

CIV. 

The  next  circumflance  in  the  conftruclion  of  furnaces 
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is  the  method  of  regulating  the  heat  ;  and  this  is  done  by 
regulating  the  quantity  of  air  paffing  through  the  fluid. 
In  order  to  do  this,  it  is  proper  to  have  the  command  of 
^  the  apertures  below  ;  and  this  command  is  obtained  either 
by  the  door  of  the  afh-pit,  which  may  be  (hut  or  opened 
at  pleafure,  or  the  door  of  the  afh-pit  being  completely 
clofed,  a  fet  of  round  holes  may  be  formed  to  the  number 
of  feven  or  eight,  which  bear  a  certain  proportion  to  one 
another. 

Where  a  very  great  degree  of  inflammation  is  required, 
the  command  of  the  aperture  above  as  well  as  below  is 
neceffary,  as  encreafmg  the  height  of  the  vent,  which 
will  add  to  the  force  of  the  current  below. 

From  thefe  general  principles  in  the  confiruftion  of 
furnaces,  we  now  conuder  the  different  kinds  of  them  as 
applied  to  fpecial  purpofes  ;  and  the  firll  to  be  noticed  is 
the  melting  furnace.  This  furnace  has  all  the  parts  al- 
ready defcribed.  The  fire  place  is  covered  with  a  dome 
from  which  there  rifes  a  tube  to  fome  height,  and  to 
which  another  additional  tube  may  be  added  to  the  height, 
in  all  of  about  tin  feet.  The  fhape  of  the  fire  place  is  nar- 
row below,  widens  in  the  middle,  and  generally  contrafls 
a  little  again  for  the  fake  of  the  form  of  the  veflel  which 
is  put  ivitoit,and  which  is  wider  above,  and  by  that  means 
is  equally  heated  :  there  is  room  above  for  containing  a 
quantity  of  fuel,  that  may  defcend  as  faft  as  It  is  con- 
fumed. 

A  fmall  portable  furnace  of  this  kind  is  very  conveni- 
ent for 'ordinary  crucibles,  the  largeft  of  which  is  only 
about  four  or  fix  inches  high,  the  wider  part  of  the  fur- 
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nnce  may  be  beat  out  ten  inches  diameter,  and  when 
made  of  thin  plate  iron,  and  lined  within,  fuch  furnaces 
are  quickly  heated  with  no  great  expence  of  fuel ;  but 
for  heating  large  veffels,  it  is  more  proper  to  conllrudt 
them  of  brick,  when  they  have  pretty  much  the  fame 
form,  only  itisneceflary  to  make  them  fquare,  the  infide 
being  made  round  by  putting  in  a  compofnion  of  lute 
made  of  fand  and  clay  ;  the  top  is  generally  made  flat, 
and  covered  over  with  two  or  three  bricks  ;  the  vent  gOM 
a  little  backwards*  then  is  railed  up  a  proper  height. 
When  the  veffel  to  be  heated  is  very  large,  it  is  comaiora 
to  leave  the  front  open  for  putting  in  the  veflel,  and 
then  to  build  it  up  with  bricks,  clay,  and  fand,  which 
can  eafily  be  pulled  down  again,  when  the.  operation  ia 
over. 

cvr. 

When  a  rapidity  of  inflammation  Is  wanted,  beyond 
what  this  ftrudure  can  produce,  recourfe  is  then  had  to 
various  means  of  employing  the  air;  as  by  the  ufe  of  bel- 
lows of  dif5^"erent  conftruaions,  by  which  the  air  can  be 
comprefTcd,  and  made  to  i/Tuc  with  confiderable  velocity  ; 
and  to  give  them  greater  pc^er,  they  arc  fometimei 
wrought  by  the  force  of  water :  but,  bcfides  this,  another 
way  in  which  a  llill  greater  cfFeft  cai^  be  produced,  is  by 
the  water  blall. 

CVJf. 

Next  to  the  melting  is  the  eflay  furnace,  in  the  ufe  d 
which,  to  fave  expeuce,  the  fpcl  is  in  the  iuflammab:c 
ftate  ;    aiid  10  undL-rfland  the  cffcd  of  fuel  in  this  flate 
it  is  proper  ro  exa-r^ine  the  operation  of  the  biowl 
p:pe  ;  it  is  generally  made  of  glaf.,  or  hrjfs  wiih  i  large 

V:.:,.i{I.  D 


50  INTRODUCTION. 

cavity  towa-rds  the  one  end.  from  which  ilTiies  a  fmall 
pipe  perforated  with  afmal!  hole  not  fufHcient  for  a  pin  ; 
by  this  a  fmall  ftream  of  air  is  font  through  the  candle, 
while  the  cavity  condenfes  the  Ikam  of  the  breath,  that 
it  may  not  difturb  the  operation.  The  fmall  ftream  of 
air  being  more  intimately  mixed  with  the  flame,  and  agi- 
tated with  it,  occafions  a  more  complete  confumption  of 
the  vapour,  and  makes  it  produce  much  more  heat.  As 
an  improvement  on  this  infirument,  when  the  violent  ef- 
fedls  of  heat  aje  wanted  to  be  inveftigated,  a  pair  of  bel- 
lows are  ufed,  placed  under  a  table  with  a  pipe,  which 
rifes  through  it,  and  to  which  the  blow-pipe  is  fixed. 

cviir. 

The  reverberatory  furnace  comes  next  in  order,  and  Is 
appropriated  folely  to  the  noelcing  of  iron;  it  has  all  the 
ufual  parts  of  a  furnace  ;  the  afh-pit  has  a  communication 
with  the  external  air,  and  is  funk  under  the  level  of  the 
ground;  when  wanted  to  refift  violent  heat,  it  is  lined  with 
certain  materials,  as  a  mixture  of  clay  and  fand,  which  has 
the  efFedt  of  refifting  bodies  of  a  corrofive  nature. 

CIX. 

The  potter's  kiln  confifls  of  a  pretty  large  cavity,  en- 
tirely filled  upwith  columns  of  earthen  ware, contained  in  a 
fort  of  cafes  of  the  fame  material,  to  defend  them  from 
being  affedled  by  ihe  fmoke,  and  grolTer  part  of  the 
flame. 

ex. 

The  glafs-houfe  furnace  is  one  well  known,  and  its  fpe- 
cialities  depend  upon  the  circumlbnces.that  it  is  necelTary 
to  keep  up,  uninterrupted,  a  very  violent  degree  of  heat ; 
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and  it  is  neceffary  alfo,  ihat  accefsbe  gu  cn  to  tat  mate- 
rials. 

cxr. 

The  next  furnaces  are  thofe  employed  for  evaporating 
and  digelling,  and  for  pronjoting  the  adion  of  bodies  cn 
each  other.  The  firlt  of  them  is  the  comnnon  ftill,  and 
it  differs  chiefly  from  the  melting  furnace  in  the  fituatioa 
of  its  vent. 

The  others  of  this  kind  are  for  heating  vefTels,  and  as 
the  heat  requires  to  be  applied  gradually,  they  are  pro- 
vided with  a  pot  of  iron  into  which  the  veflel  is  put,  and 
is  covered  all  round  with  fasid,  whereby  the  heat  is 
tranfmiucd  more  equally  and  gradually,  than  if  the  vefTei 
was  fufpended  over  the  naked  fire.  I'his  is  what  is  called 
the  balnea  or  baths  in  chcmiflry, 

CXII. 

Digeftion  confiUs  in  the  application  of  a  moderate  de- 
gree of  heat,  fo  as  to  promote  the  adlion  of  the  fcveral 
ingredients  on  each  other  ;  and  this  procefs  is  performed 
either  by  the  fand  bath,  or  where  a  long  continued  haat 
is  required,  by  a  particular  furnace  called  Athanor.  This 
laft,  however,  has  never  come  into  general  ufc,  and  does 
not  at  the  fame  time  anfwer  with  our  fuel. 

CXIII. 

Dr:  Black* s  Furnace, 

Such  are  the  principal  forms  of  the  cliemlcal  appara- 
tus ;  but  in  certain  arts,  fonne  furnaces  of  a  particular  con- 
ftruftion  are  preferred,  as  in  enameling,  melting,  and 
feparating  metals  from  their  ores.  Chemifts  alfo  have 
attempted  to  adapt  a  furnace  to  all  the  different  kinds  of 

D2 


52  .  INTRODUCTION, 

operations,  it  being  froublefome  to  be  provided  with  a 
number.    The  beft  on  this  plan  is  that  of  the  late  Dr. 
Elack.    Ic  is  formed  by  joining  together  two  thick  iron 
plates  above,  and  below  by  a  thinner   plate  from  the 
body  of  . the  furnace,  which  is  of  an  oval  form  ;  the  upper 
plate  is  perforated  with  two  holes,  the  one  pretty  large, 
which  is  often  the  mouth  of  the  furnace,  and  which  iscir- 
cular;  another  behind  it,  which  is  of  an  oval  form,  intended 
for  faftenipg  the  vent  to,  which  is  fcrcwed  down  upon  this 
hole.    The  undermoft  thick  plate  has  only  one  perfora- 
tion near  to  the  middle,  but  not  altogether  fo,  being  near- 
er to  one  fide  of  the  ellipfe  than  to  the  other,  in  which  the 
round  hole  in  the  top  is  formed,  fo  that  a  hole  pafiingthe 
center  of  this  circular  hcle,  has  a  little  obliquity  forwards. 
The  alh-pit  is  made  of  an  elliptical  form  like  the  furnace, 
and  a  very  fmall  matter  widened,  fo  that  the  bottom  of  the 
furnace  goes  within  the  eliiple,  and  a  little  below  there  is 
a  border  that  receives  the  bottom  of  the  furnace,  and,  ex- 
cept the  hole  of  the  damping  plate,  the  parts  are  all  clofed 
by  means  of  a  quantity  offoft  lute  put  on,  and  upon  which 
the  body  of  the.furnace  is  preffed  down.    By  this  means 
the  joining  of  the  feveral  pieces  is  made  quite  light ;  for 
the  body,  fire-place,  afli-pit,  vent,  and  grate  are  all  fepa- 
rate  from  one  another,  as  the  furnace  comes  from  the 
hands  of  the  workmen.    The  grate  is  made  to  apply  to 
the  outiide  ofthe  lower  part.    It  confifts  of  a  ring  fet  upon 
its  edge,  and  thin  bars  are  likevvife  fet  upon  their  edges. 
From  the  outer  ring  proceed  four  pieces  of  iron,  by 
means  of  which  it  can  be  fcrewed  down,  foit  is  kept  out 
of  the  cavity  of  the  furnace,  and  preferved  from  the  ex- 
tremity of  heat,  whersby  illalls  much  longer,  and  is  hard- 
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Iv  indeed  liable  to  any  decay  ;  for  by  being  expofed  to 
the  cold  air  it  is  kept  fo  conl,  that  the  iron  is  never  de- 
flroyed.  The  fides  inade  of  plate  iron  are  luted  within 
to  confine  the  heat,  and  defend  the  iron  from  ths  aflion 
of  it. 

CXIV. 

For  adapting  the  furnace  thus  defcribed  to  the  difrer- 
ent  operations  of  cbemillry,  it  may  be  obferved  that,  to 
form  it  into  a  melting  furnace,  a  cover  mud  be  provided 
for  the  opening  above,  which  is  made  the  door,  and  being 
immediately  over  the  grate,  this  is  very  convenient  for 
the  introduflion  of  fubllances  that  are  to  be  a£led  upon, 
for  allowing  to  infpcfl  the  vefTel,  and  to  tr.ke  the  fubil.mce 
out.  This  cover  may  be  compofed  of  a  piece  of  tile,  or 
two  flat  fquare  bricks,  or  a  lid  of  plate  iron  may  be  joined, 
made  with  a  rim  that  contains  a  quantity  of  luting. 
To  produce  alfo  more  hear,  the  height  of  the  vent  may  be 
encreafed.  This  furnace  can  be  employed  in  moft  op^'ra- 
tions  in  the  way  of  eflaying.  It  does  not  admit  the  intro- 
dudion  of  a  mufHe,  but  flill  it  can  be  employed  in  thofe 
operations,  where  a  mufHe  is  ufed.  It  may  be  alfo  ufeii 
in  calcination  of  lead,  to  convert  it  into  litharge.  Nor  is  it 
lefs  ufeful  in  the  operations  for  producing  vapour.  Where 
employed  forfach  diflillations,  as  require  rn  intenfe  heat, 
the  earthen  retort  is  tp  be  fufpended  by  means  of  an 
iron  ring  having  three  branches  Handing  up  from  it,  and 
which  hangs  down  from  the  hole  one  half  foot,  fo  that 
the  bottom  of  the  retort  rells  upon  the  ring,  and  is  im- 
mediately hung  over  the  fuel.  The  opening  between  the 
month  of  the  furnace  and  retort  is  filled  up  with  broken 

I>3    '  . 
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crucibles,  or  pet  fiircds,  and  ihefe  are  covered  over  with 
sfhes  tranfmitiing  the  heat  very  flowly.  It  anfwers  alfo 
for  dillillution  with  the  naked  fire,  and  to  do  th's  the  fur- 
nace niuft  be  piovidtd  with  a  hole  in  the  fide?^  from  which 
the  neck  of  the  retcrt  can  be  made  to  cotre  cut,  which  can 
be  eafily  again  repaired.  In  this  way  dilllllations  with 
the  flrongeft  heat  may  be  performed.  For  diflillations 
again  pei  formed  v.'ith  retorts  in  thefand  bath, an  iron  mull 
tc  fitted  for  tiir;  opening  of  the  furnace,  which  is  fet  on 
itr.d  employed  as  a  fard  pot,  while  the  vert  of  the  furnace 
becomes  the  deer.  For  this  parpofe  it  anfwers  well,  and 
ij  mdrccafily  kept  light  than  when  it  13  in  the  fides,  and 
mvj  be  covered  with  a  lid  cf  charcoal  ar.d  clay. 

CXV. 
Luus. 

The  lift  part  of  the  chemical  ppparaiustobe  confidered 
U  tth.'.t  are  termed  lutey,  which  are  additional  fub- 
jlanccs  applied  in  order  to  clue  the  joinings  of  vefTels,  to 
render  them  more  capable  of  enduring  heat  without  rup- 
ture,  to  change  their  form,  or  to  give  a  coating  or  lining 
to  furnaces. 

CXVI. 

Lutes  areccmpofed  either  of  animal  or  vegetable  mat- 
ter, as  clay,  chalk,  gum  arabic,  flour  and  water,  wet  ox 
bladder,  limfeed  meal,  putty,  &c. 

CXVI  I. 

To  the  ufe  of  lutes  attention  is  neceiTary,  to  prevent  the 
borlVing  of  ihe  vciT?l5  ;  and  for  this  purpofe,  a  fmall  hole 
cr  opening  ihould  be  made  with  a  pin  or  wire  to  allow 
part  of  ibfi  gap  to  efpapc. 
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cxviir. 

Of  the  different  lutes  the  beft  ii  a  mixture  of  clay  and 
fund,  in  a  proponion  proper  for  Handing  the  violence  of 
iire.    This  proportion  for  luting  is  four  parts  of  fand  to 
one  of  clay  ;  but  where  the  infiJe  o/"  a  iuriiace  is  to  be 
lined,  the  proportion  fhould  be  fixorfeven  parts  of  fand  to 
one  of  clay,  in  order  to  prevent  tiie  contradion  of^  the  lat- 
ter.   But  even  this  is  infanicient  ;  and  to  render  the  lining 
more  complete,  clay  fiiould  be  ufed  uiih  a  large  propor- 
tion of  charcoal  dull.    This  is  put  Ciril  not  to  the  iron, 
to  the  thick  nefs  of  about  an  inch  and  an  half.    It  cuft  be 
put  In  very  dry,  in  the  proportion  of  three  parts  of  char- 
coal by  weight,  to  one  of  clay  nii:;ed  in  powder.  As 
much  water  is  then  added  as  makes  the  powder  form  into 
balls  like  thcfe  of  fnow.  Thefe  balls  are  to  be  beat  with  a 
hammer  very  firm  uoon  the  infides  of  the  furnace.  The 
other  lute  is  then  fpread  over  it,  to  about  the  thicknefs  of 
half  an  inch,  and  is  beat  folid  upon  it  by  a  hammer,  being 
allowed  to  dry  flovvly,  that  all  cracks  and  crevices  may 
be  prevented.  After  the  body  of  the  furnace  is  thus  lined, 
ihe  vent  is  fere  wed  on,  and  lined  in  the  fame  .manner. 
When  once  dried,  which  requires  a  long  time,  a  fire  is 
kindled  in  the  furnace,  which  is  gradually  heated  for  a 
hour  or  two,  and  then  raifcd  to  the  greateft  intcnfjty.  By 
this  proceeding  the  lute  becomes  equally  hard  and  folid 
as  tlie  furnace. 

CXIX. 

Such  is  the  general  view  of  the  chemical  apparatus,  the 
proper  ulc  of  which  can  be  only  learned  by  experience  ; 
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and  a  farther  detail  of  this  part  will  be  found  in  moft 
pradlical  authors  on  the  fubjeit. 

CXX. 

III.  Particular  DoSirinei  of  Chtmijiry. 
Having  finifhed  the  gereral  or  ir.irodiiftory  doc- 
tiine  of  chcmiftry,  by  an  examination  of  its  poft'crs,  and 
tiieir  gene/al  mode  of  appl  cation,  we  next  enter  upon 
th^rir  pariicular  dttail,  in  order  to  a  detection  of  the  vari- 
ojs  natjre  and  quaiitits  of  bodies. 

CXX^ 

To  c?o  this  fucccTsfully  it  is  neceflTary  to  eflablini  firft 
thofe  general  elementary  principles  of  which  al!  bodies 
ni'«  ccinpof^J,  at  leaft  fo  far  as  chemiftry  has  been  able 
to  detefl  them,  and  by  examining  thefe  principles,  and 
afterwards  purfuing  their  various  combinations,  the  full 
extent  cf  the  fcience  is  attained. 

CXXII. 

Oxygen. 

Tl  e  firft  aid  nnofl  general  principle  In  bodies,  dete<5led 
by  chemiHry,  is  what  is  termed  oxygen,  or  the  acidi- 
f)ing  piinciple,  a  power  of  univerfal  agency,  and  efica- 
tlal  to  thice  great  proccfTe?,  the  refpiration  of  animals, 
cc!i:buUion,  and  the  formation  of  acids  ;  this  princi- 
ple is  never  found  in  an  uncombined  ilate,  and  it  is  only 
from  iis  combir.ations  with  other  bodies  that  it  is  obtain- 
ed. Its  tendency  to  combination  is  perhaps  ftronger  than 
that  of  any  other  fubftance.  It  combines  with  every  in- 
llammable  or  combuflfble  body.  It  does  the  fame  with 
all  ;he  mitals.    It  forms  a  proportion  of  the  atraofpheric 
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air  ;  and  it  compofes  a  chief  part  of  all  vegetable  and 
animal  matters. 

cxxiir. 

This  principle  was  firft  difcovered  by  Dr.  Prieftley  and 
Mr.  Schede,  in  its  aeriform  flate,  and  has  received  from 
them  a  variety  of  appellations.  It  is  procured  by  the  ap- 
plication of  heat  from  a  number  of  fubdances,  as, 

CXXIV. 

1.  From  the  black  oxyd  of  manganefe,  when  expofed 
in  an  iron  veffel  to  a  red  heat. 

2.  From  the  mixture  of  this  muriat,  with  the  ful- 
phuric  acid  in  the  proportion  of  2^  parts  of  tlie  latter, 
and  fubmitling  the  mixture  in  a  retort  to  a  gentle  applica- 
tion of  heat. 

3.  From  heating  nitre,  red  lead,  or  red  oxyd  of  mer- 
cury. 

4.  From  the  expofure  of  growing  vegetables  to  the 
aftion  of  light. 

CXXV. 

The  effefVof  this  principle  in  its  combination  with  acids 
difFe-s  according  to  the  proportion  of  it  prefent  in  them. 
Thus, 

1.  When  their  bafes  are  not  faturated  with  it,  fuch 
acids  are  defigiiated  by  the  particular  ternr.>nation  of 
ons. 

2.  When  a  complete  faturation  takes  place,  they  re- 
ceive the  termination  of  ic\  and, 

3.  When  'hey  p(ifl"el3  an  excefs  of  this  principle,  they 
are  named  oxygenated. 
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CXXVI. 

The  confeqi-ence  of  its  combination  with  metals  is  alfo 
varied  ;  thus. 

When  no  obvious  acidity  is  produced  by  appearance 
of  combuftion,  the  metals  receive  the  name  of  oxyds,  and 
i:s  combination  with  them,  cxidntion.  When  an  obvious 
calcination,  or  combuHion  takes  place,  they  are  termed 
oxygenated,  and  theprocefs  Oxygenation. 

CX.WII. 

This  principle  and  that  of  light  we  find  always  in  op- 
pofition  to  each  other.  Thus  the  combination  of  oxygen 
with  any  body  produces  evaporation  of  light,  and  the 
extrication  of  oxygen  rarely  takes  pkce  without  iheagen« 
cy  of  light. 

cxxvin. 

Nitrogen 

The  2d  piinciple,  equally  univerfal  in  bodies 
with  the  former,  is  what  has  been  termed  Nitrogen.  Like 
k  this  fubfcance  is  never  found  in  an  uncombined  ftate. 
It  is  an  efl'ential  ingredient  in  all  animal  fubftances,  and 
has  received  the  appeilaiion  of  azote  and  fepton  by  dif- 
ferent author?. 

CXXIX. 

This  principle,  like  the  former,  is  alfo  of  modern  dlfco- 
very.  It  is  particularly  obtained  by  expofmg  atmofphe- 
ric  air,  in  which  it  abound',  to  fubftanccs  capable  of  ab- 
forbing  or  withdrawing  the  oxygen  it  conta'ns.  Thus, 

I.  lly  expofing  a  quantity  of  air  in  ajar  to  the  ful- 
phuret  of  pot-afii,  the  abforption  of  the  oxygen  will  foon 
leave  only  nitrogen  behind. 
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2.  The  combuflion  of  phofphorus,  or  the  metals  in 
atmofpheric  air,  by  their  abforption  of  oxygen,  to  form  a 
foHd  compound,  will-  leave  the  azote  or  nitrogen  in  a 
gafeous  ftate. 

cxxxr. 

This  principle  forms  tlie  bafc  of  the  nitrous  acid,  and 
according  to  the  proportion  of  it,  combined  with  thi'j 
bafe,  and  the  former  principle  or  oxygen, it  is  diftinguifii- 
ed  by  dlflerenC  appellations,  or  into  the  nitric  and  nitrous 
acids. 

CXXXIL 

The  exigence  then  of  this  principle  in  atmofpheric  air 
is  in  the  proportion  of  |  of  the  compound.  Jt  forma 
the  diftinguifliing  ch.aradters  of  animal  m;it:er ;  and  it  is 
lii<e\vifi  prefent  ia  the  vegetable  kingdom  . 

cxxxiir. 

Hydyoger, 

The  next  of  the  elementary  bodies  is  hydrogen,  or 
that  principle  confidered  as  the  bafis  of  water.  It  dif- 
fers from  the  two  others  as  it  may  be  faid  to  exift  in  na- 
ture, for  it  is  often  coi.'eiled  in  the  roofs  of  caverns  and 
mines. 

C  XX  XIV, 

The  difccvery  of  this  principle  was  owing  to  Mr.  Gsw 
vendilh,  and  it  is  eafily  procured  by  tne  dccompoficion  0/ 
water.  Thus, 

I.  If  water  be  put  over  iron,  or  iron  fiiings,..heated  ro 
jgniiion,  a  decompoliu'on  takes  place  by  the  feparation  of 
its  oxygen,  and  abundarjce  of  hydrogen  is  produced, 

D  6 


6o  -ELEMENTARY  BODIES. 

2.  The  fame  effedl  is  produced  if  a  mixture  of  2^ 
parts  of  water,  and  one  of  fulphuric  acid  be  poured  on  ei- 
ther of  ihefe  metals  an  efFervefcence  enfues,  and  a  copious 
extrication  of  hydrogen. 

CXXXV. 

Hydrogen  combines  with  other  bodies.  It  is  a  princi- 
pal ingfedient  in  animal  and  vegetable  matter,  and  is  par- 
ticularly produced  by  their  refolution.  It  is  alfo  capable, 
sf  dillblving  carbon,  fulphur,  and  feveral  of  the  metals. 

cxxxvr. 

With  this  foundation  of  their  elementary  principles, 
we  begin  the  detail  of  the  diiferent  clafles,  into  which  the 
fubjefts  of  chemiP.ry  are  arranged  ;  and  the  firft  of  them 
that  falU  to  be  confidered  is  thatof  ^j;>/, 

CXXXVII. 

Clafs  I.  Airs. 

The  difcovery  and  extent  of  this  clafs  of  bodies  form 
the  great  merit  of  modern  chemiflry.  It  owes  perhaps 
its  difcovery  to  Boyle  and  Hales,  its  cxtenfion  to  Prieft- 
ley  and  fome  others,  but  the  proper  application  cf  it  is 
entirely  due  to  the  celebrated  Lavoifier.  It  comprehends 
all  thore  fubftarc^sNvhich  are  fo  rare  as  to  be  invirible,.and 
this  rareness  or  aeriform  iiatc  is  to  be  coniidered  as  de- 
pending on  the  agency  of  caloric,  or  the  matter  of 
heat. 

Where  this  Hate  is  the  efFedl  of  a  high  temperature,  fuch 
airs  are  termed  vspors,  and  they  return  on  its  removal  to 
a  folid  or  fluiJ  forin.  Where  it  takes  rlace  in  a  low  tem- 
perature, fuch  bodies  remain  permanently  elaftic,  and 
receive  in  common  language  this  Hanae,  ' 
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cxxxvni. 

In  their  properties  the  feveral  fpecies  of  airs  diiFer 
equally  from  each  other,  as  the  fubftances  in  the  other 
clafics  of  bodies  ;  an-d  this  difference  renders  a  divifion  of 
them  to  be  m^de  in  a  medical  view  into  thofe  which  are 
capable  of  fupporting  animal  life,  and  cooibudion,  and 
into  thofe,  on  the  contrary,  that  de!lroy  it. 

C  XXXIX. 
I.  Vital  J ir,     [Oxygen  Gas), 

Of  the  former  the  principal  is  vital  air,  termed  a!fo 
dephlogilticated  and  empyreal  air ;  a  fubilance  deftitute 
both  of  tafte  and  fmell,  but  pofTeffing  in  an  eminent  de- 
gree the  power  of  increafing  and  fupponin*  aninial 
life  and  combuftion.  It  is  heavier  at  the  fame  time  than 
atmofpheric  air,  in  the  proportion  of  1 103  to  1000,  and 
the  latter  maintains  liTe  only  in  confequence  of  the  quan- 
tity of  this  fluid  it  contains.  This  proportion  is  rated  at 
27  to  100. 

This  air  changes  alfo  the  colour  of  animal  and  vege- 
table fubftancc-s.  It  is  a  compofuion  of  oxygen  and  calo- 
ric. Combuftion  by  it,  is- rendered  amazingly  intenfe  ; 
and.  its  powers,  when  urged  by  the  blowpipe,  far  exceed 
the  powers  of  any  burning  lens. 

CXL.  . 

From  threbody  being  of  'uch  importance  in  combuflion, 
a  confideration  of  that  procefs  becomes  proper  lu  re. 

CombujHofim 

The  chief  phenomena  of  combuftion  are  heat,  motion, 
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flame,  rednefs,  and  the  change  of  the  nature  of  the  fub- 
ftance  that  is  burnt. 

The  manner  in  \vhi:h  this  takes  place  differs  in  its  de- 
gree and  appearance  in  different  bodies,  but  the  cffecl  in 
all  is  the  lame,  the  body  being  no  longer  capable  of  this 
procefs,  and  its  refidue  acquiring  an  additional  weighf. 
This  is  clearly  proved  in  bodies  of  a  fixed  nature,  and 
the  fame  alfo  in  thofe  that  are  volatile,  where  their  pro- 
duft  has  been  confined. 

CXLI. 

Thecaufes  of  thefe  phenomena  of  combuftion,  and  its 
effeds  have  given  rife  to  a  variety  of  opinions  at  different- 
periods  of  chemical  hiftory.  M.  Lavoifiet's  opinion  has 
been  adopted  by  modern  chemifts,  which  confiders  this 
procefs  asthe  combination  of  oxygen  with  the  inflamma- 
ble body,  the  atiradion  of  the  latter  for  which  only  takes 
place  at  a  certain  temperature.  Combuliion  then  is 
limply  a  procefs  of  combination.  The  refidue  of  this  pro- 
cefs is  a  new  fubftance  or  compound,  and  in  the  formation 
of  this  compound  the  caloric,  or  matter  of  heat,  is  evolved 
from  the  oxygen  as  it  enters  into  this  combination, 

cxLir. 

The  proofs  of  this  theory  reft  on  four  principal 
fafts  : 

J.  The  neceffity  for  the  prefence  of  oxygen  or  vital 
air,  in  order  to  corabuftion  taking  place,  and  the  rapidity 
of  the  procefs  depending  on  its  quantity. 

2.  The  adual  confumption  of  vital  air  in  every  cafe 
ofcombuftion. 

3.  The  increafed  weight  of  the  fubftance  after  combur- 
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tion,  and  this  weight  correfponding  to  the  quantity  ot'  vi- 
tal air  confumcd ;  and, 

4.  The  adual  recovery  of  this  quantity  of  vital  air, 
from  the  produtfl  or  burnt  fubilance. 

CXLIII. 

The  eftablirtiment  of  thefe  fa^^s  confirms  the  juftice 
of  the  theory,  and  it  remains  to  explain  that  evolutioa 
of  light  and  heat  which  is  fo  confpicuous  during  this  pro- 
ce's.  It  is  clear  of  the  two  bodies,  the  oxygen  and  com- 
bullible  fubftance,  the  former  paffeflcs  the  greater  fhare  of 
thefe  principles,  efpecia'ily  caloric ;  from  the  oxygen 
therefore  this  evolution  of  heat,  or  caloric,  mui^  proceed 
in  order  to  accommodate  its  capacity  or  volume  to  that  of 
the  ombuftible  fubftance,  with  which  it  is  to  combine  ; 
and  the  proof  of  this  is  drawn  from  two  facls  : 

I.  That  the  capacity  of  the  oxygen  is  always  greater 
than  that  of  the  combuftible  body,  with  which  it  unites ; 

And,  2.  That  the  capacity  of  the  compound  is  al- 
ways lefs  than  that  of  the  oxygen,  though  greater  than 
that  of  the  combuftible  fubftance,  but  ftill  inferior  to  the 
capacity  of  the  two. 

CXLIV. 

The  extrication  of  light  again  is  confidered  as  rather 
arifing  from  the  combuftible  body,  and  difengaged  froiik 
k  by  the  oxygen.  Though  this  point  is  not  completely 
eftabliftied,  many  circumilances  render  it  highly  pro- 
bable. 

II.  Foul  Jir  (^Nitrogen  Gas)» 

This  air,  named  alfo  mephitis  and  azotic  gas,  is  afu-b- 
ftance  unlike  the  former,  being  of  a  fmell  peculiar  and 
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nripleafant.  It  is  incapable  alfo  of  fupportir.g  animal 
life.  It  e;aingui{hes  flame,  and  is  only  charade ri fed  by 
its  poffefiing  none  of  the  dlftinguidiing  qualities  of  the 
other  known  airs.  It  is  lighter  than  common  air,  in  the 
proportion  of  985  to  1000.  It  may  be  confidered  in- 
deed as  therefidue  of  common  air,  when  vitiated  by  com- 
buftion.  It  is  eafily  difengaged  from  animal  matters,  by 
a  flight  encreafe  of  temperature  ;  but  difi'erent  parts  of 
animals  aftord  different  proportions  of  it,  and  the  con- 
crefcible  fitrous  matter  the  moll.  The  proportion  of  it 
they  in  general  afford  is  proportioned  to  their  quantity  of 
volatile  alkali. 

By  this  air  delicate  blue  colours  are  (lightly  reddened. 

CXLV. 

III.  hifiammable  Air  [Hydrogen  Gas). 

This  air,  named  alfo  fire  damp,  is  peculiarly  diftin- 
guiflied  by  its  great  levity  and  inflammability.    It  is  the 
lighteft  fubftance  whofe  we.ight  we  are  able  to  eftimate. 
"When  pure,it  is  13  times  lighter  than  atmofpheric  air, and 
it  immediately  explodes  on  mixture  with  oxygen.    It  is 
formed  by  the  union  of  hydrogen  and  caloric.    Its  light~ 
nefs  is   particularly  evidenced  by  its  ufe  in  balloons. 
Plaivts  grow  in  this  fluid  without  impairing  its  inflamma- 
bility.   Water  imbibes  about  -^^  part  of  it  ;  and  when 
again  expelled,  it  is  as  inflammable  as  ever.    By  this  ad- 
dition  both  its'bulk  and  fpeciiic  gravity  are  increafed  ;  for 
it  occupies  I  more  fpace  by  its  combination,  and  its  weight- 
is  encreafed  to  be  only  J',^  ligbter  than  common  air. 

CXLVI. 

Thofe  then  arc  the  three  fimple  or  original  gafes,  from. 
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which  varioufly  mo-iiF.cd,all  the  reft  are  produced;  and  the 
firtl  of  thefe  produdlions  univerfally  difFafed,  and  of 
the  firll  importance  to  life,  being  what  we  conftandy 
breachs,and  by  which  we  are  (urroundedjis  atmofpheric  air.« 

CXLViT. 

IV.  Combined  AiryOr  Atmofpheric  Gas. 
Atmofphefic  air  is  a  mixture  of  various  fubftances  in 
theclaftic  ftate,  for  it  is  expofed  to  the  combination  of  all 
thofe  bodies  which  are  capable  of  being  difengaged  at  the 
fjrface  of  the  earth,  at  its  common "  temperature.  By  the 
powers  of  chemillry  this  (laid,  when  examined,  is  found  to 
confiftof  three  principal  parts,  vital  air,  azote,  and  car- 
bonic acid  in  certain  prOj.)ortions.  From  the  abundant 
produdlion  of  inflammable  air,  or  hydrogen  gas,  at  the 
farface  of  the  earth,  in  confequence  of  the  corruption  or 
decompofition  of  animal  and  vegetable  matters,  this  fluid 
Biuft  alfo  be  generated,  yet  its  extreme  levity  will  natu- 
rally carry  it  to  the  higher  regions,  fo  that,  though  a  part 
of  the  atmofphere,  it  is  placed  in  a  fituation  beyond  the 
examination  of  chemiltry. 

CXLVIII. 

To  a  mixture  then  of  vital  and  foul  air  with  carbonic 
acid,  the  term  atmofpheric  airis  applied  ;  and  this  mix- 
ture is  in  the  proportion  of  27  parts  of  vital  air,  72  of  foul 
air,  or  azote,  and  1 1  of  carbonic  acid. 

CXLJX^ 

The  proofs  of  this  compofition  of  atmofpheric  air  were 
fini  offered  by  Mr.  Scheele,who  found,  on  its  expofure  ta 
certain  I'ubilaficcs,  that  it  fuffered  a  diminutiori  of  vo- 
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lume,  and  that  by  this  diminution  it  was  rendered  uufii  for 
the  fupport  of  life.  This  abllraded  part  therefore  cciild 
not  fail  to  be  oxygen  or  viral  air  ;  and  from  this  combina- 
tion ofoxygen,  and  foul  air  or  azote,  he  nz.turally  infer- 
red that  atmofpheric  air  came  to  be  formed.  This  he  far- 
ther confirmed  by  rcftoring  oxygen  to  it,  in  confequence 
of  which  it  regained  all  its  properties  of  atmofpheric  air. 
On  the  fame  fubjeft  he  was  fucceeded  by  Lavoifier,  who, 
in  addition  to  thefe  fadts,  fliewed  that  the  oxygen,  or 
attradled  paitj  was  received  by  the  fubftance  producing 
the  change,  and  couid  be  often  recovered  again  frora. 
it. 

CL. 

But,  though  the  compofjtion  of  atmofpheric  air  has 
been  thus  afcertained,  fomething  flill  remains  wanting  to 
complete  it;  and  this  in  the  manner  of  combining  by  ex- 
periment its  parts.    Hetice  it  is  doubted  whether  its  parrs  . 
exill  naturally  in  a  ftate  of  chemical  combin.'ition,  or  of 
mechanical  mixture.    That  the  latter  takes  place  ap- 
pears probable  from  the  different  proportion  of  oxygea 
which  it  is  found  to  contain  in  the  higher  and  lower  re- 
gions ;  it  being  always  greater  towards  the  furface  of  the 
earth  ;  and  from  the  unlimited  proportion  in  which  thefe 
airs  can  be  mixed,  while  the  difFerent  matters  prefent  ia 
the  atmofpheric  regions  may  tend  ftrongly  to  prevent, 
their   feparation.    At  the  fame  time,  as  a  proof  of 
its  fimple  mixture,  it  is  folublein  30  times  its  weight  cf 
water.  . 
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CLI. 

Eud'icmetry, 

From  this  knowledge  of  the  compofition  of  atraof- 
pheric  air,  an  attempt  has  been  made  to  afcertain  its  pu« 
rity,  or  its  relative  capability  of  fupporting  animal  life 
in  dijferent  Ciuations.  This  is  efFcdled  by  eudiometry, 
or  roeafuring  the  exadl  quantity  of  cxyj^-.n  the  air  con- 
taiiis, 

CLII. 

To  do  this  It  requires  to  add  to  the  air  fome  body  ca- 
pable of  co.Tibining  with  its  oxygen,  and  from  the  dimi- 
nilhcd  volume  of  air,  the  quantity  of  oxygen  is  infer- 
red, 

CLIII. 

Different  fubftances  have  been  employed  for  this  pur- 
pcie,  and  each  preferred  by  different  cheraiftf. 

The  aqueous  folution  of  fulphuret  of  potafh,  forms  the 
eudiometer  of  Scheele,  but,  though  complete  in  its  opera- 
tion, ic  is  novv,and  does  not  poflefs  a  criterion  to  (hew  when 
it  is  firilhed.  The  fame  objedion  applies  to  the  dry  ful- 
phuret of  potafti.and  is  at  the  fame  time  difficult  to  employ. 
The  eudiometer  of  Volta  is  compofed  of  hydrogen  mixed 
with  a  determined  quantity  of  air;  but  the  hydrogen  not 
being  uniform  in  quality,  renders  it  liable  to  error,  and 
ii  is  uncertain  to  which  of  the  bodies  the  diminution  is. 
cu  ing. 

CLIV. 

Nitrous  gas  added  to  any  air,  containing  oxygen  mix.ed. 
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with  it,  will  abftraft  the  oxygen  ;  but  the  refuk  is  uii« 

certair,from  the  varying  quality  of  the  nitrous  gas. 

CLV. 

The  flow  combufllon  of  phofphorus  over  water  is  the 
molt  prt'cife  application  of  this  kind,  and  the  completion 
of  its  procefs  is  indicated  by  the  lofs  of  its  luminoi.s  ap- 
pearance in  the  dark,  or  of  its  furrounding  cloud  in  day- 
light. 

CLVI. 

But  eudiometry  applies  only  to  the  quantity  of  oxy- 
gen prefent  in  the  atmofphere.  This  fluid  is  rendered 
however  unwholefome,  by  various  other  impregnations 
ariling  from  effluvia,  the  efFe£l  of  fituaiion  or  feafon,  iit 
which  the  quantity  of  oxygen  is  not  at  all  concerned. 
Hence  it  forms  but  an  imperfed  criterion  of  the  relative 
heahhinefs  of  diA'erent  places. 

CLVir. 

Atmofpherical  air  is  without  tafte,  and  for  the  moft 
part  without  fmell.  It  is  invifible,  tranfparent,  necefl'arjr 
to  the  fupport  of  combuftion,  vegetation,  and  animal  life, 
particularly  refpiration.  It  is  abforbed  in  a  certain  quan- 
tity by  water,  and  again  expelled  by  boiling,  or  by  the  air*, 
pump  removing  prelTure. 

CLVIII. 

But  this  folvent  power  of  air  is  confiderable,  when  add- 
ed by  caloric.  Hence  the  fpontaneous  evaporation  that 
is  conftantly  going  on  in  bodies ;  and  that  the  air  has  an 
tfTeft  as  a  folvent  in  this  cafe,  appears  * 

I.  From  its  always  containing  a  proportion  of  water. 
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2,  From  more  water  being  evaporated  ia  a  denfe  than 
a  rare  atinofphere  ;  and, 

3.  From  ice  dioiinifhiog  in  weight  even  in  a  tempera- 
lure  under  32. 

CLIX. 

The  folvent'power,  however,  of  air  is  much  increafed 
by  a  hi^h  temperature  ;  and  in  this  liigh  temperature  it 
takes  place,  even  in  a  cegree  greater  than  the  bare  ratio 
of  augmented  temperature  can  account  for. 

CLX. 

As  the  gravity  or  preffure  of  the  atmofphere  is  con- 
ilantly  varying,  10  mark  this  variation  an  ialtrumenC 
called  a  barometer  has  been  invented.  This  inflrument 
con  fills  of  a  tube  containing  a  column  of  mercury  28  inch- 
es in  height,  being  afcertained  as  the  exaft  counterpoife 
of  a  column  of  air,  of  the  height  of  the  atmofphere. 
This  tube  being  open  below,and  having  a  vacuum  above, 
"the  mercury  riles  and  falls  in  it  according  to  the  vary- 
ing furface  of  the  furrounding  or  circumambient 
fluid. 

CLxr. 

With  the  fame  view,  to  determine  the  varying  quantity 
of  water  the  atmofphere  contains,  another  inftrument,  the 
hygrometer,  has  been  employed.  This  inftrument  is 
formed  of  fubftances  which  Ihiink  eafily  by  drynefs, 
and  in  the  fame  degree  fwel!  by  the  application  of  moif- 
ture. 

CLXII. 

IV.    Alkaline  Air  {^Ammoniacal  Gat). 
This  air  poffefTes  a  ilrong  pungent  fmell,  and  is  even  ca- 
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pable  of  inflaming  the  fkin  of  animals.    Its  Ughtnei- 
is  next  to  that  of  inflammable  air,  and  in  fpecific  gra- 
vity it  fails  fhortof  atmofpheric  air,  in  the  proportion  c; 
6co  to  looo.and  it  is  incapable  of  fupporling  animal  life,, 
and  alfo  combuflion,  though  the  flame  of  a  candle  enlarge*  ■ 
before  it  13  CAtinguifhed.    By  it  is  proved  to  be  a  com- 
pound of  this  azote  and  hydrogen,  icoo  parts  of  it  con- 
taining 807  of  azote,  and  193  of  hydrogen.    This  air  has 
a  ftrong  attraftion  for  water,  and  is  rapidly  abforbed  by 
it.    When  diflblved  with  water  it  produces  heat;  and  when  1 
diflblved  with  ice  it  produces  cold. 

CLXIll. 

V.    Nitrous  Air  [Nitrous  Gas). 

This  air  is  colourlefs,  and  incapable  of  fupporting  ei-' 
tlicr  animal  life  or  combuflion.    It  is  compofed  of  oxygen 
and  azote,  in  the  proportion  of  56  to  44.    Its  fpecific. 
gravity  to  that  of  atmofpheric  air,  is  as  119  to  icOi 
Though  incapable  of  fupporting  combuflion  in  general, 
fome  fubftances  burn  in  it  with  fplendour.    It  does  not 
redden  any  of  the  vegetable  colours,  or  fhew  any  acid 
properties.    Its  moft  ftriking  and  important  property  is; 
the  facility  with  which  it  combmes  with  vital  air.  This. 
Ihews  itfclf  on  the  immediate  admiflion  of  atmofpheric: 
air,  by  the  appearance  of  red  fumes,  and  the  diminifhed  . 
volume  of  the  air.    When  oxygen  is  admitted  pure,  the. 
diminution  of  vclume  is  iiill  more  rapid  ;  2|  parts  of  this- 
gas  are  faturated  by  one  of  oxygen,  and  by  this  combina- 
tion no  light  and  little  h'-at  is  txtricated.   From  this  u".--. 
cumflance  of  its  combination  with  cxygcn  in  a  commun- 
temperature,  and  its  forming  a  compound  eafily  abforhcd: 
by  water,  it  has  been  applied  to  the  ufes  of  eudiomor. 

7* 


NFTROUS  AIR.  71 
try.  Thus  a  given  quantity  of  the  gas  is  added  to  the  air 
containing  oxygen.  The  diminution  of  volume  produced, 
is  mealtired  by  a  graduated  tube,  and  the  quantity  of  oxy- 
gen fllimatcd  from  the  quantity  of  oxygen  required  to 
fliake  a  full  diminution.  Uut  though  this  method  forriis 
the  eudiometer  ot  Priefiley,  Ingenhoiiz,  and  Fontana,  it 
is  by  no  means  accurate  in  its  refults,  being  influenced  by 
a  variety  of  minute  circumflances.  When  mixed  with 
hydrogen,  this  air  burns  with  a  green  flame. 

CLXIV. 

VT.  DepblogiJIicated  Nitrous  Jir  [Ga/eous  Oxyd of  A%ote), 

This  air  refembks  vital  air  in  both  fupporting  combuf- 
tion  and  animal  life.  Phofphorus  burns  in  it  with  fplen- 
dour  and  fulphuf  with  a  vivid  rofe-coloured  flame.  But: 

this  combuftion  only  takes  place,  when  bodies  are  raifed 
to  a  higher  temperature  than  what  is  necefTary  in  vital  or 
atmofpheric  air.  In  maintaining  life  it  ads  as  a  powerful 
flimulant  without  producing  any  exhaufting  efFeds.  By 
means  of  the  eleflric  fpark  it  is  converted  into  nitric  acid 
and  atmofpheric  air,  and  its  conflituent  parts  are  37  of 
oxygen,  with  63  of  azote. 

CLXV. 

VII.    Fixed  Air  [Carhonic  Acid  air). 

Fixed  air,  or  aerial  acid,  is  incapable  of  fupporting  com- 
buftion and  animal  life.  It  poflTefl^es  a  penetrating  odour, 
and  four  tafte.  It  reddens  the  vegetable  colours,  and  its 
compofition  feems  to  be  28  parts  of  carbon,  or  the  pecu- 
liar inflammable  matter  of  charcoal,  and  72  of  oxygen 
with  a  certain  portion  of  caloric.    The  proof  of  this  ap- 
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pears  that  pure  charcoal  being  burnt  in  a  veflel  of  vital 
air,,  carbonic  acid  is  diredlly  lormed  in  a  quantity  pre* 
cifely  equal  to  that  of  the  two  ingredients  employed. 

CLXvr. 

This  air  was  firfl  difcovered  by  Dr.  Black.  It  cx'rts 
abundantly  in  nature,  and  is  produced  under  a  variety  of 
circumflances.  It  is  heavier  ihan  the  air  of  the  atmof- 
phere  in  the  proportion  of  to  i  part.  It  is  found  in  a 
pure  ftate  in  many  fubterraneous  places,  and  is  known  by 
the  common  name  of  choke  damp.  Ii;  is  generated  during 
the  decompofition  of  /animal  and  vegetable  fubltances  in 
fermentation.  It  compofes  about  a  third  of  the  weight 
of  calcareous  fabftances.  It  is  produced  by  the  refpira- 
tion  of  animals,  and  likewife  by  the  burning  of  fuel* 
Water  abforbs  an  equal  bulk  of  this  air  at  a  low  tempera- 
ture, and  under  the  common  preffure  of  the  atmofphere  ; 
and  it  acquires  in  confequence  an  acidulous  tarte.  It 
forms  therefore  a  conftituent  principle  of  many  mifieral 
waters,  which  acquire  from  it  their  pungency  and  fpark- 
ling  quality. 

CLXvir. 

VIII.  Hepatic  air  {Sulphurated  HydrogeJi  Gas) . 
This  air  if  dillinguiflied  by  it?  peculiar  difagreeable  fetid 
fmcU  or  fulphureouo  cdour.  It  deftroys  animal  life,  and 
reddens  the  vegetable  colours.  It  extinguiPncs  flame, 
but  in  contaft  with  vital  air,  it  burns  with  a  light  blue 
flame, End  at  the  fame  time  it  depofites  a  refidue  of  fulphur. 
It  prevails  abundantly  in  the  fulphureous  mineral  waters 
which  are  faturated  with  it.  It  confifls  of  a  compound 
of  fulphur  apd  inflammable  air  in  the  proportion  of  J  pan 

2  * 
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of  iKe  fulphur,  every  fpecics  of  Hepatic  indicate  a  flight 
acidity, 

CLXVill. 

Hydrocarhonate  {^Carhenaled  Hydrogen  Gas.) 

May  be  confidered  as  a  modification  of  fixed  air.  It  is 
infianjmable  ;  it  is  heavier  than  attnofpheric  air  as  :  i  to 
23.  It  is  more  immediately  fatal  to  animal  life  than  the 
greater  number  of  gafes,  and  it  has  the  peculiar  property 
of  communicating  to  the  blood  and  mufcles  a  floiM  red 
hue.  The  compofuion  of  this  air  is  4  pans  of  carbon, 
13  of  hydrogen,  and  9  of  water. 

CLXIX. 

Two  other  modifications  of  the  fame  gas  are  alfo 
produced. 

The  one  contains  a  larger  proportion  of  carbon,  the 
other  a  larger  proportion  of  oxygen. 

CLXX. 

9.  Vitriolic  Airy  [Sulphuric  Acid  Gas.) 

This  air  has  a  ftrong  fuftocating  odour  and  acid  tafte. 
It  proves  fpeedily  fatal  to  animal  life.  It  is  not  inflam- 
mable, and  extinguiflies  combuflion.  It  is  abforbed  by 
water,  the  folution  retaining  the  pungent  fmell  of  the  air. 
It  renders  the  vegetable  colours  white.  By  water  it  is 
imbibed  in  the  quantity  of  90  times  its  bulk,  and  it  is  not 
expelled  by  freezing,  like  other  kinds  of  air. 

This  air  i«  a  compound  of  fulphur  and  oxygen,  the  lat- 
ter being  in  a  lefs  proportion  than  in  the  fulphuric  acid 
with  a  certain  quantity  of  caloric. 
"  Vol  .-I  II.  K 
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CLXXI. 

10.  "Marine  Acid  Air,  {Muriatic  Acid  Gas.) 

This  air  has  a  penetrating  fmell :  it  is  (harp  without 
being  cauftic:  it  extinguilhes  flame,  and  proves  fatal 
to  life.  Mixed  with  atmofpheric  air,  it  even  excites  a 
fenfe  of  fufFocation.  It  is  heavier  than  common  air,  and 
as  it  extinguiHies  flame,  it  enlarges  it  by  a  greenifh  or 
blueifli  circumambient  circle.  Its  fpecific  gravity  to 
that  of  atmofpheric  air  is  as  5  to  3. 

CLXXII. 

11.  Pbo/phoric  Air,  {Pho/phoric  Acid  Gas.) 

Phofphoric  air  has  a  fetid  putrid  fmell,  it  enflames  on 
coming  into  contaft  with  atmofpheric  air.  It  deto-- 
nates  when  mixed  fuddenly  wi^h  oxygen.  It  is  fpeedily 
deftruftive  of  animal  life.  It  flightly  reddens  tinflure  of 
Litmus.  It  confifts  of  a  foluiion  of  phofphorus  in  inflam- 
mable air. 

CLxxirr. 

1 2.  Air  of  sparry  Fluor,  {Fluoric  Acid  Gas  ) 

This  air  has  a  pungent  penetrating  odour.  It  is  inca- 
pable of  fupporting  corabiirtion.  It  is  heavier  than  atmof- 
pheric air.    Its  conftituent  principles  are  not  afccrtained, 

CLXXI  V. 

Having  thus  examined,  in  a  general  way,  the  natural 
and  faftitious  airs,  and  detefted  their  leading  properties, 
we  are  next  to  confider  their  application  to  the  purpofes  of 
medicine.  Till  the  difcoveries  of  modern  chemiftry,  the 
life  of  airs  in  medicine  was  confined  folely  to  the  atmof- 
pheric, and  its  relative  degrees  of  faluhrity  engaged  alone 
the  attention  of  phyficians.    The  firll  of  the  faditio;^ 
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airs  that  came  to  be  introduced  was  the  Fixed  air,  or  car- 
bonic acid  gas»  in  confumption  and  feveral  other  com- 
plaints. Since  that  time  the  labours  of  Dr.  Bedces  have 
opened  a  new  field  of  fpeculation,  and  the  general  appli- 
cation of  this  f^orm  of  bodies  in  the  cure  of  difeafes  has 
been  attempted,  if  not  always  with  fuccefs,  at  leaft  witk 
a  confiderable  palliation  of  many  urgent  fymptoms. 

Of  the  different  airs,  we  find  three  alone  capable  of 
maintaining  life,  viz.  vital  air,  atmofpheric  air,  and 
dephlogifticated  nitrous  air. 

CLX.W. 

Vital  air,  when  infpired  pure,  or  nearly  fo,  increafes  the 
atSlivity  of  every  psrt  of  the  fyftem,  and  to  that  degree  as 
often  to  occafion  violent  and  mortal  inflammations.  By 
giving  an  incteafed  rednefs  of  color  to  the  blood,  it  bright- 
ens that  of  the  folid  parts :  even  the  liver,  the  organ  the 
leafl  difpofed  to  afTume  this  appearance,  feems  to  par- 
take in  the  general  change  induced  by  it.  That  it  in- 
creafes the  powers  of  life,  is  evident  by  its  rendering  ani- 
mals lefs  capable  of  being  drowned  or  deftroyed  by  cold  : 
that  it  is  exhaufled  by  mufcular  exertion,  is  evinced  by 
animals  that  have  been  much  in  motion,  fooner  exhaulling 
a  certain  quantity  of  it.  When  blown  into  the  cellular 
membrane  of  animals  it  is  found  to  excite-  an  uncommon 
vivacity.  To  thcfe  efFcits  may  be  added  its  ftrong  power 
of  irritation  on  the  furface  when  any  part  of  it  is  denuded. 
Thus  a  fore  iinmerfed  in  vital  air,  has  its  inflammation 
and  fmarting  forencfs  powerfully  encreafed.  At  the  fame 
time  this  very  efFedt  may  prove  ufeful  in  ulcerations,  and 
the  application  of  oxygen  or  bodies  containing  it  i«ay 
be  a  powerful  means  of  cure. 

E  2 
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CLXXVJ. 

^Tn  confumpiion  the  ufe  of  vital  air  has  been  foun^ 
^•hiehly  pernicious,  and  this  in  a  great  number  of  cafes  tri- 
ed by  different  pradlioners.    The  cough  is  encreafed  by 
-it,  the  fever  becomes  more  violent,  and  all  the  fymptoms 
are  aggravated.    The  fame  is  to  be  obferved  in  afthma, 
where  the  ftridlure  and  uneafinefs  of  the  cheft  are  render- 
rcd  more  fevere,  in  confequence  of  its  application.  But 
in  difeafes  where  the  patient  has  been  affefted  wijh  lan- 
guor and  debility,  this  air  has  been  found  highly  fervice- 
able.    It  has  been  employed  in  cholorofis  with  fudden  re- 
lief.   In  coldnefs  of  the  extremities  of  the  old  and  in- 
firm, it  has  been  remarkably  efficacious.    It  excites  a  flow 
of  animal  fpirits,  without  that  exhauftion  confequent  on 
the  ufe  of  other  ftimulants.    In  malignant  fever  alfo  its 
exhibition  has  been  attended  with  the  moll  marked  fuccefs, 

CLXXVir. 

From  this  clrcumftance  of  the  hurtful  effefls  in  phthifis 
of  oxygen  in  a  pure  Hate  it  naturally  occurred,  that  its 
xombination  with  azote  in  a  varied  proportion  from  what 
it  is  in  the  atinofphere  might  correal  this  hurtful  tendency, 
.  and  render  it  on  the  contrary,  from  the  facility  of  its  ap- 
,. plication  to  the  feat  of  the  difeafe,  a  principal  means  of 

,cure.  Various  tables  of  this  kind  have  been  formed  by 

Dr.  Bcdoes  both  of  a  higher  and  lower  ftandard  of  atmof- 
pheric  air,  the  latter  of  which  has  been  accordingly  found 
jjarticularly  ufeful  in  confumption,  both  in  retarding  the 
progrefs  .of  the  fymptoms  and  in  altering  the  fetor  that 
attends  the  difcharge.  Thus  he  has  varied  the  proportion 
of  oxygen  from  28  parts  in  the  100  in  common  Itandard  to 
88,  in  his  higher  fcale,  and  diminilhed  the  azote  to  only  1 2» 
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.  while  in  the  lower  fcale  he  has  encreafcd  the  azote  to  the 
length  of  95,  and  the  oxygen  to  no  more  than  5. 

CLXxviir. 

Next  to  vital  air  the  dephlogiiVicated  nitrous  air  falls 
to  be  noticed,  in  its  efFeds  upon  the  animal  fyfteai.  Thefe 
effedls  are  of  the  moft  fingular  kind,  and  eminently  dif- 
tinguifn  it  from  every  other  chemical  agent.  Formerly 
it  had  been  fuppofed,  with  moft  of  the  other  gafes,  noxious 
to  animal  life  ;  but  this  arofe  entirely  from  the  impurity  of 
the  gas  employed.  When  pure  it  is  breathed  with  fafety, 
and  attended  with  the  moll  animating  powers,  that  pervade 
every  part  of  the  fyftem.  Jc  operates  as  a  moft  atlive  fti- 
jnulant,  every  fibre  is  excited  toaflion  by  it,  a  fenfeof  thril- 
ling is  produced  ever  the  whole  body,  the  moft  pleafurable 
fenfations  are  experienced,  the  faculties  of  the  mind  are 
roufed.  A  ftate  of  high  exhilaration  prevails.  This  is 
fucceeded  by  nolangour  or  debility,  but  a  degree  of  vi- 
gour rather  enfues,  and  adelire  to  exertion  which  gradu- 
ally, after  a  certain  time,  fubfidcs.  Such  are  its  efFedls 
either  when  breathed  pure,  or  mixed  with  atmofpheric  air. 
In  the  former  cafe,  however,  it  can  only  be  continued  for 
four  or  five  minutes  at  a  time,  otheruife  from  its  high 
fllmulant  powers,  infcnfibility  would  be  induced,  for  an 
animal  confined  in  it  dies  even  fooner  than  in  vital  air, 
from  the  high  excitement  it  occafions.  It  promi(es,  how- 
ever, to  be  a  remedy  of  high  powers  in  the  treatment  of 
of  many  difeafes  of  debility. 

'  CLXXIX. 
The  ufe  of  the  unrefpirable  airs  has  alfobecn  attempted, 
and  the  eitsd  of  fome  of  thefe  fhall  next  be  noticed.  * 
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Hydrogen  air  may  be  cautioufly  employed,  mixed  with 
three  or  four  paris  of  atmofpheric  air  ;  of  this  mixture  iu- 
fpired  for  a  few  minutes,  the  refuk  is  in  cafes  wheie  dimi- 
nifhed  aftion  is  required,  as  in  inflammation  ot  the  lungs, 
with  pain,  full  pulfe,  and  flufned  face,  that  relief  i& 
in  a  few  minutes  experienced.  The  fame  has  been  found 
equally  beneficial  in  croup,  and  in  the  laft  Sage  of  the 
difeafe,,  as  a  powerful  palliative  of  ph'.hifis.  In  general 
it  produces  at  fi,  ft  a  flight  degree  of  naufea.  It  afts  as  a 
powerful  anodyne  in  inducing  fleep. 

CLXXX. 

Fixed  air  fhould  not  be  ufed  in  greatar  proportions  to. 
atmofpheric  than  from  5  to|.  In  this  proportion  it  re- 
lieves philifis,  and  is  particularly  ufeful  in  the  dyfpnoa 
that  attends  it.  It  has  even  been  propofed  to  ufe  it  in  the 
day,  and  the  former  air,  as  an  anodyne,  at  night.  Of  the 
modifications  of  fixed  air,  the  ufe  of  the  hydro-carbonate 
requires  much  precaution.  Of  all  the  gafes  it  produces 
the  moft  deprefling  efFeft,  even  in  a  proportion  of  i  2  parts 
of  atmofpheric  air,  to  i  of  it.  The  extremities  have  beea 
chilled  on  the  very  firft  infpiration  of  it,  and  this  weakening 
effedl  has  continued  for  long  after. 

CLXX.XI. 

To  facilitate  the  application  of  this  fubjedl  to  medicine, 
it  is  proper  to  examine  next  the  methods  of  employing 
thefe  gafes,  or  producing  them  with  mofl-  eafe  and  conve- 
nience ;  and  this  has  been  particularly  pointed  out  by  Mr. 
Watts,  and  is  detailed  at  large  in  Dr.  Bedocs's  elTnys. 
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CLXXXII. 
Class  II.  Waters. 

The  next  clafs  that  follows  the  confideration  of  airs  or 
elaftic  bodies  is  the  waters  formerly  derined.  I'hey  m.iy 
be  divided  into  fimple  water,  and  its  various  impregnaiions. 

CLXXXIII. 
Simple  IFater, 

Water,  when  pure,  is  taftelefs,  inodorous,  colouriefs,  and 
tranfparent.  It  is  85Q  times  heavier  than  air,  and  though- 
long  confidered  as  an  elementary  body,  chemillry  has 
b«en  able  to  decompofe  it  as  well  as  otheis. 

CLXXXIV. 

From  this  decompofition  water  h  found  to  be  a  combi- 
nation of  oxygen  and  hydrogen,  and  the  direfl  proof  of 
it  is  brought  by  fubjedUng  15  parts  of  hydro;i;en  to  com- 
bullion  in  a  clofe  vefTel  with  85  parts  of  oxygen,  when  wa- 
ter is  the  product  formed,  and  that  in  weight  equal  to  the 
gafes  employed.  Many  other  procefles  produce  the  fame 
efFefl,  where  their  principles  are  combined  and  again 
feparated. 

CLXXXV. 

This  fluid  enters  into  the  compolition  of  moft  bodies  in 
the  animal,  vegetable,  and  mineral  kingdoms,  either  in  a 
ftate  of  conibinauin  or  firnple  mixture.  Hence  the  anti- 
enc  philofophers  fuppifed  that  all  things  were  derived 
from  water,  and  they  muft  have  had  a  very  extenfive 
view  of  the  operations  of  nature,  for  the  dew,  the  clouds, 
the  rain,  the  Innw,  and  other  metecrs,  all  confill  of  water, 
aad  the  numerous  tribes  of  animals  and  vegetables  all- 
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arife  out  of  it.  When  water  is  taken  sway  rjcthtng  Tm 
mains  but  the  folid  parts  of  the  globe.  But  even  thefe 
fliew  that  the  water  has  been,  at  leall,  the  agent  employed 
to  arrange  and  difpofe  them  into  their  prefent  condition 
into  the  regular  difpcfuion  of  the  materials  cf  which  we 
jhnd  them  formed,  into  extenfive  beds,  parallel  to  one  ano- 
ther. This  ftiews  that  the  airangement  is  the  confequence 
of  the  dirpofuion  of  ihe  materials  from  water,  and  we  are 
itill  more  truly  fixed  in  this  opinion  wiicn  we  re  lied  upon 
the  numerous  reliefs  of  the  produftions  of  water,  and  of 
the  fea  which  are  found  in  thefe  ftrata.  Hence  it  has 
even  been  attempted  to  be  piovcd  that  water  furniihed  the 
materials  itielf. 

CLXXXVI. 

Water,  we  firrd,  exifts  in  three  difTcrert  ftates :  in  that 
of  a  folid,  as  in  ice  ;  in  that  of  a  liquid,  its  mo^  commoB 
form ;  and  in  that  of  vapour  or  gas. 

Jen. 

■The  firft  is  its  natural  ftate.  It  takes  place  at  the  tem- 
perature of32of  F.  and  the  phenomena  obferved  in  its 
paffing  into  this  ftate  are ;  i .  a  fcnfible  produflion  of  heat  at 
the  moment  the  water  paffes  into  the  folid  form,  which 
Ihews  t1ie  efcape  of  caloric  to  effeft  this ;  2.  its  being  fa- 
voured by  expofure  to  the  open  air  ;  and,  3dly,  its  being 
facilitated  alfo  by  the  agitation  of  its  parts  allowing  tha 
more  rapid  efcape  of  its  caloric. 

cLXxxvir. 

Ice  tlien  is  water  in  the  cryftallizcd  form,  and  in 
confequence  of  this  form  it  acquires  elafticity.  Its  tafte 
^ffumes  more  of  a  faline  cauftic  nature,  and  its  gravity  is 
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leflened.  As  it  pafles  into  ihe  liquid  ftate,  which  Is  at  feme 
degrees  above  32,  it  produces  cold  by  ihe  abforption  of  a 
portion  of  heat,  and  hence  the  pradice  of  the  fufion  of 
ice,  to  procure  additional  cold  for  different  purpofes. 

CLXXXVIII. 
Fluidity,  the  fecond  ftate,  is  the  more  common  form  In 
which  water  is  prefented  to  us,  and  its  properties  in  this 
ftate  we  are  chiefly  to  confider.  This  ftate  depends  on 
encreafe  of  its  temperature,  by  which  a  confiderable 
quantity  of  heat  or  caloric  becomes  fixed  in  it,  and  it  is 
prevented  from  palling  into  a  ftate  of  vapour  by  the 
preffure  of  the  atmofphere.  ' 

CLXXXIX. 

In  this  ftate  water  is  very  feldom  pure,  for  from  its 
flrong  folvent  powers,  it  has  been  termed  tiie  grand  fol- 
vent  of  nature,  from  the  degree  of  admixture  it  receives, 
it  becomes  more  or  lefs  wholefome  to  the  human  body  ; 
and  we  (hall  examine  it  therefore,  firft,  in  i«s  more  fimple, 
and  2dly,  in  i:s  impregnated  ftate. 

CXC. 

Pure  water  then,  as  commonly  ufed  for  domeftic  pur- 
pofes, we  confider  as  nearly  the  fame,  unlefs  fubjeded  to 
the  procefs  of  diftiilarion,  when  it  is  procured  in  the  leafl: 
tainted  form.  Thus  fpring,  fnow,  or  rain  water,  collefted 
at  a  diftance  from  boufes  and  diftilled  to  twc-thirds,  will 
be  fufficiently  pure  for  any  purpofes. 

Rain  w<.ter  is  very  like  diftiiled  water,  if  collefted  at  a 
diftance  from  houfes ;  but  even  at  a  moderate  diftanc€ 
from  houfes  the  fmoke  which  fettles  upon  the  tops  of  hills 
is  v.alhed  off,  and  tenders  the  water  impure,  fo  as  to  pof- 
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fefs  even  a  flrong  tafte  and  fmell.  On  other  occafions 
the  llamina  and  duft  of  flowers  and  plants  thrown  up 
into  the  air,  defcend  with  the  rain,  and  taint  it.  Springs 
which  are  originally  produced  from  rainwater  falling  in 
the  higher  grounds,  and  penetrating  through  the  foil,  find 
their  way  through  llrata  of  fand,  till  they  are  ftopt  in  their  de- 
fcent  by  more  folid  ftrata,when  they  are  moved  horizontal!  jc 
till  they  come  out  in  low  grounds ;  and,  according  to  the  dif- 
ferent foils  they  pafs  through,  they  turn  out  more  or  lefs  im- 
pure. The  waters  of  rivers  and  lakes  are  neccfiarily  in- 
feded  with  animal  and  vegetable  matter,  efpecially  ri- 
vers running  from  mofly  grounds, '  which  are  generally 
tinged  with  a  deep  brown  colour,  by  an  infedion  of  mat- 
ter from  the  putrif)  ing  mofs  or  turf. 

CXCI. 

The  moft  impure  water  is  that  of  moraflc-s  and  ftagna? 
ting  pools.  Thefe  abound  with  largequantitics  of  animal 
and  vegetable  matter,  particularly  living  infects  in  great 
abundance,  and  thofe  have  given  occafion  to  a  miftake, 
with  regard  to  fuch  water$,  that  it  was  Suddenly  converted 
into  blood.  There  is  an  aquatic  infed,  which  is  fomctimes 
produced  in  great  numbers,  fo  as  to  give  a  thickifh  con- 
(Iftence  to  the  upper  furface,  and  it  has  a  red  colour. 

From  this  caufe  has  fuch  a  vulgar  idea  been  at  times 
entertained. 

CXCII. 

The  moft  common  divifion  of  water  for  domeftic  ufes, 
is  into  bard  and  foft.  A  water  is  faid  to  be  hard  when  it 
will  not  diffolve  foap,  but  renders  the  furface  of  the  foap 
more  greafy,  and  it  is  a  long  time  before  any  of  the  foap 


oan  be  difToIved,  which  rifes  in  the  form  of  a  greai/ 
fcum.    Such  waters  are  unfit  for  boiling  vegetables,- 
and  it  depends  on  a  portion  of  acid  fet  loole,  which  adts' 
upon  the  alkali  of  the  foap.    Soft  water,  again,  is  the 
oppofite,  or  pofl'efles  admixture  in  fuch  a  flight  degree, 
as  not  to  fliow  any  of  thefe  efpL-ds. 

cxcrii. 

From  a  comparlfon  of  different  waters,  which  are 
reckoned  good,  it  would  appear  that  water  is  not  reckoned 
hard  if  it  contains  lefs  than  lo  grains  in  the  pound  weight 
of  thefe  materials.  If  it  contain-!  that  quantity,  or  a 
little  more,  it  poflelTes  the  qualities  of  hard  water. 

CXCIV. 

The  2d  divifion  of  water,  containing  its  various  impreg- 
nations, is  a  fubjedl  of  much  importance  ;  few  bodies,  as 
already  obferved,  are  exenrjpt  from  its  aftion.  It  abforbs 
fmall  quantities  of  the  fimplc  gafes,  and  is  alfo  diffolved 
by  them,  nor  can  they  be  entirely  freed  from  it.  Hence 
its  ftrong  attradion  for  oxygen  on  every  occafion.  It  ab- 
forbs alfo  atmofpheric  air,  from  which  it  becomes  fpark- 
ling,  and  is  rendered  alfo  lighter  on  the  Uomach.  But  its 
impregnations  vyith  the  mineral  kingdom,  are  moflly  em- 
floyed  for  the  purpcfes  of  medicine  and  mineral  waters, 
the  term  diftinguifhing  fuch  impregnations,  may  be  di-- 
vided  into  the  hot  and  cold  fprings.  Between  thefe  there- 
is  no  very  precife  limit.  We  find  fprings  of  all  the  dif- 
ferent degrees  of  heat  from  48  to  boiling  water,  but 
thofe  not  fenfibly  exceeding  58  are  reckoned  cold  fprings, 
*nd  all  the  reft  hot  oney.  ' 

E  6 
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CXCV.  . 

The  admixture  of  fubftances  which  form  mineral  wa- 
ters, is  very  various ;  but  the  arrangement  Is  to  be  made 
from  the  predominence  of  one  particular  ingredient. 
Thus  they  have  been  divided  into  the  acidulous,  faline> 
fulphureous,  and  ferruginous  waters. 

cxcvi. 

Acidulous  Waters, 

The  firft  clafs  are  thofe  in  which  the  carbonic  acid  gas, 
or  fixed  air,  is  moft  prevalent.  They  are  known  by  their 
brilknefs  and  pungent  acidulous  tafte.  They  boil  with 
facility,  and  afFord  bubbles  by  Gmple  agitation.  They 
j-edden  alfo  the  tinfture  of  turfole,  and  precipitate  lime 
water,  and  alkaline  fulphurs.  This  quality,  however,  they 
difcover  becomes  very  foon  loft,  the  carbonic  gas  flies 
off",  and  they  are  preferved  in  perfeftion  with  great  diffi- 
culty. 

CXCVII. 

V 

All  fach  waters,  befides  this  predominance  of  carbonic 
gas,  poffefs  alfo  always  more  or  lefs  of  an  alkali,  and  cal- 
careous earth  ;  and  from  thefe  ingredients  they  are  found  to 
acquire  various  degrees-  of  temperature  ;  hence  t.hey  have 
been  divided  into  two  orders,  of  the  cold  acidulous,  and 
alkaline  waters,  and  of  the  hot  or  thermal,  acidulous,  and 
alkaline  waters. 

CXCVIII. 
Saline  Waters. 

The  2d  clafs  are  thofe  waters  in  which  a  neutral  fait  is 
jnoft  confpicuous,  and  this  they  (tow  by  ading  ftrongly 
«n  the  human  body  a»a  purge.  They  are  to  be  regarded 
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therefore  as  falts  fufpended  by  a  natural  folution.  The 
falts  moft  commonly  found  in  fuch  waters,  are  the  Epfom 
fait,  the  marine  fait,  and  calcareous  and  magnefian  muri- 
ates ;  but  the  proportion  and  number  of  thefc  vary  fo  much 
that  they  admit  no  dilVmd  arrangement. 

CXCIX. 

Sulphureous  Waters. 

The  3d  clafs  comprehends  the  fulphureous  waters,  or' 
thofe  which  difcover  fulphur  to  the  fmell,  and  alfo 
l\ave  the  property  of  difcolouring  filver.  This  fubftance 
is  found  to  exiftin  them  in  two  ftates,  either  in  the  form 
of  fulphurated  hydrogen  gas,  or  in  a  folution  of  alkaline 
or  calcareous  fulphur,  and  they  may  be  divided  into  two 
•rders  corrcfponding  to  thefe  different  ftatcs. 

CC 

Ferruginous  Waters. 

This  clafs  is  the  moft  numerous  of  all  the  mineral  waters, 
and  in  it  the  ferruginous  principle,  or  iron,  predominates. 
From  the  manner,  however,  in  which  this  folution  takes 
place,  ferruginous  waters  are  divided  into  three  orders  ; 
1  ft,  The  martial  acidulous,  in  which  the  mineral  is  diflblved 
by  the  carbonic  acid ;  2d,  The  ftmple  martial,  in  which  no 
excefs  of  acidity  prevails  to  detedl  this  folvent ;  arvd,  3d, 
The  fulphureous  martial,  in  which  is  contained  the  fulphate 
of  iron.  The  impregnations  of  this  clafs  are  not  confined 
to  the  mere  folution  of  iron,  but  they  pofTefs  alfo  an  admix- 
ture of  calcareous  and  faline  matter,  though  their  principal 
medicinal  property  depends  on  the  iron. 
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To  afcertain,  with  precinon,  thefe  principles  in  mineral 
waters,  various  tefls  are  employed,  and  the  manner  of  ap- 
plying for  this  purpofe  the  moft  common  of  them,  we  (half 
profecute  in  the  order  of  the  arrangement. 

I.  Acidulous  waters- are  dete£led  by  an  infufion  of" 
litmus,  which  turns  the  water  Tsd,  and  afterwards,- 
when  boiled,  returns  it  to  blue,  or  by  paper  llained  in 
litmus,  which  is  reddened  when  wet,  but  becomes  blue 
when  dry. 

2-  Saline  waters  are  difcoveredby  turning  fyrup  of  vio- 
let green,  which  thus  fliews  the  prefence  of  an  alkali,  and 
calcareous  earth  is  detefled  by  a  folution  of  lead  in  nitrous 
acid,  which  the  water  immediately  precipitates,  fo  as.  to 
produce  a  muddinefs, 

3.  Sulphurous  waters  are  known  by  turning  infufion  of 
litmus  red,  and  by  blackening  polilhed  metals. 

4.  Ferruginous  watery  are  diftinguifhed  by  blacking 
infufion  of  galls,  and  the  diflblving  acid  is  afcertained  by 
obferving  whetlier  it  produces  its.  effad  before  or  after 
boiling. 

CGM. 

Such  then  is  the  compofition  of  Water,  and  its  principal 
impregnations  in  its  fecond  or  fluid  form  ;  but  it  is  prcfent- 
ed  alfo  in  a  3d  ftate,  or  that  of  vapour,  when  it  acquires 
new  properties  diftinft  from  what  it  difplays  in  its  two 
Other  forms.  This  form  or  vapour  was  a'ready  confidered 
(XXXVII)  as  an  efFedt  of  heat,  and  it  is  evident  that  a 
true  dillillation  of  water  is  every  where  carried  on  at  the 
furface  of  the  globe.    Thus  it  is  raifed  by  the  heat  of  the- 
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fun  ;  in  that  form  it  remains  fufpended  a  certain  time  la 
the  atmofphere,  and  afterwards  falls  down  in  its  liquid 
ftate  under  the  name  of  dew.  By  this  means  the  atmof- 
phere is  freed  of  thefe  combinations,  which  by  their  cor- 
ruption or  developement  might  render  it  infedious,  and 
hence  alfo  the  unwholefomeoefs  which  is  found  to  attend 
the  evening  dew.  To  this  caufe  is  referred  alfo  the  form- 
ation of  clouds  in  the  higher  regions,  when  in  confequence 
of  cooling  or  compreflion,  the  caloric  feparates  from  the 
fintly  divided  pa'ticles  of  water  which  formed  the  bafis 
of  vapour,  and  which  now  approximate  to  return  to  the 
liquid  (late  and  defcend  in  rain. 

cciir. 

Waters  are  a  clafs  of  bodies  of  the  firft  importance  in 
medicine,  and  they  are  equally  important  to  the  preferva- 
tion  of  health)  as  the  obviating  difeafe. 

CCIV. 

Water  enters  largely  as  a  conftituent  part  into  all  animal 
and  vegetable  bodies.  It  forms  the  folvent  or  balis  of  all 
the  fluids  of  every  livin?  and  organized  texture.  Its  pro- 
poition  in  the  animal  fluids  is  rated  at  nearly  I,  or  as  90 
to  12-8,  though  this  quantity  will  no  doubt  vary  with  the 
circumrtances  of  the  health  of  the  animal.  It  continues 
alfo  at  all  times  the  leall  animalized  part,  while  circulating 
in  the  fyftenr.  Hence  the  lofs  of  it  is  eafieft  fupported, 
and  alfo  moll  readily  repaired.  Two  of  the  excretions 
feem  particularly  intended  for  its  removal  from  the  fyrtem. 
Thefe  are  the  perfpiration  and  urine.  The  former,  in  its 
natural  ftatc,  coatains  nothing  but  water,  with  a  fmall  pro 
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portion  of  fait,  either  to  the  tafle  or  fmell,  and  only  under 
an  encreafed  aftion,  does  it  acquire  feemingly  an  ani- 
malized  ftate,  as  difplayed  by  its  peculiar  cdour.  In  the 
excretion  of  urine,  the  proportion  of  fimple  water  is  alfo 
great,  and  rated  at  about  4|  to  ^l,  though  it  is  more 
liable  to  variation,  from  different  circumftanccs,  than  the 
former.  Thus  water  is  the  principal  folvent  for  all  the 
alimentary  matters  the  body  receives,  is  the  bafis  of  all 
the  fecretions  and  excretions  it  performs,  and  enters  large- 
ly as  a  conllituent  part  into  its  general  fabric. 

ccv. 

The  firft;  efFeft  of  water  we  find  to  be  facilitating  the 
procefs  of  digeftion,  by  holding  in  folution,  and  conveying 
in  a  form  fit  to  beaded  upon,  the  materials  of  folid  animal 
food.    Along  with  this  it  forms  alfo  itfelf  a  neccffary  ali- 
ment, and  retains  the  due  proportion  of  folid  and  fluid  parts, 
necrffary  to  the  prefervation  and  well-being  of  the  fyftem. 
Dilution,  therefore,  though  not  neceflary  in  a  great  degree 
in  ftomachs  poffeffing  much  aflivity  or  tonic  power,  is 
highly  neceflary  where  the  powers  are  fomewhat  impaired, 
as  preventing  the  chemical  adlion  of  the  contents  of  the 
Ilomach  on  the  organ,  and  as  hadening  their  paflage  into 
the  inteftines.    That  a  certain  proportion  of  it  however 
is  required  for  the  due  performar  ce  of  the  feveral  fecre- 
tions and  excretions  cannot  be  doubted,  and  an  excefs 
will  always  be  lefs  dangerous  than  the  reveise,  sfpecially 
when  we  confider  that  the  animal  fluids  are  gradually  be- 
coming unfit  to  remain  in  the  body,  and  in  order  to  their 
regular  removal  they  require  a  timely  fubftitution  or  fup- 
ply.    To  examine  the  fubje^l  however  properly,  ihe  na- 
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tare  of  the  food  and  Rate  of  the  ftomach  deferve  to  b& 
attended  to. 

CCVI. 

In  all  cafes  of  thin  watery  food,  it  is  clear  little  diluk 
tron  is  required,  and  where  the  food  is  not  of  a  very  fti- 
mulant  kind.  Hence  vegetable  food  demands  lefs  of  this 
beverage  or  folvent  than  animal.  Animal  food  is  alfo  lia- 
ble fooner  to  thefe  fpontaneous  changes  which  render 
it  unfit  to  be  retained,  and  its  excefs  of  nourilhment 
requires  alfo  its  quicker  exit. 

CCVJL 

The  ftate  of  the  flomach  is  an  important  confideratioit- 
in  the  choice  of  aliment.  V/hcn  weaknefs  prevails  in  this 
organ  from  any  caufe,  dilution  is  of  great  confequence, 
and  this  dilution  fliould  even  confid  in  a  previous  prepa- 
ration of  the  food  in  the  liquid  form,  fo  that  lefs  adlion  may 
be  required  iu  aiTimilating  it. 

ccviir. 

As  a  remedy  in  difeafe,  the  ufe  of  water  is  equally  im- 
portant as  in  health.  In  acute  difeafes  an  excefs  of 
folution  is  always  of  the  firft  importance.  It  is  pecu- 
liarly marked  as  a  charadleriftic  fymptom,  by  the  thirft 
that  atcends,  and  it  is  generally  defired  of  the  lovveft 
temperature  that  can  be  procured.  In  dwelling  on  this- 
fubje£t,  therefore,  the  quantity  and  temperature  are  the 
chief  points  to  be  defcanted  on. 

CCIX. 

In  all  cafes  of  acute  difeafe,  both  folids  and  fluids  are 
equally  afFedled.  The  encreafed  force  of  the  folids  re- 
fjuircs  a  fupply  to  keep  their  aflion  from  being  hurtfuJ,  and 
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this  fupply  is  beft  afforded  by  Water,  for  it  alfo  beftowi 
the  neceffdry  fund  to  prevent  the  morbid  ftaie  the  fiuidy 
are  under  this  adlion  liable  to  afTume.    By  a  proper  fupply 
of  water  the.  febrile  adlion  will  be  leiTened,  the  procefs 
of  perfpiration  reftored,  and  the  encreafed  heat  conneded- 
with  its  obrlrudion  diminiftied.    Nor  is  there  any  danger 
of  that  temporary  plethora,  which  has  alarmed  fome 
writer?,  unlefs  the  water  is  fuddenly  thrown  in,  and  where 
of  courfeit  af\s  on  tlie  llomach  alone.    Where  large  dilu- 
tion is  to  take  place,  it  (hould  always  be  done  in  divided* 
dofes,  and  its  adivity  fliould  be  even  encreafed,  or  the 
paffage  of  the  fluid  accelerated,  by  its  jundion  with  fuchr 
mild  remedies,  as  will  give  it  a  tendency  to  pafs  off  by  ihe- 
excretions. 

CCX. 

The  temperature  of  the  diluent  is  equally  important,, 
as  its  quantity,  and  the  degree  of  cold  to  wlikh  water,  ci- 
ther as  a  drink  or  a  bath,  may  be  carried,  is  in  direft  prow- 
portion  to  the  degree  of  animal  temperature  above  the 
natural  ftandard,  and  this  again  is  proportioned  to  the  vi- 
gour of  the  body,  and  to  the  (Irength  of  the  difeafe. 

Where  the  power  of  the  ftoraach  is  Ilrong,  the  degree 
of  cold  may  be  greater,  which  will  encreafe  the  force  of 
re-adion,  relax  the  extreme  veffels,  and  occafion  a  freedom 
of  peT-fpiration  to  enfue,  while  in  order  to  take  advartage- 
of  this  circumftance,  the  cold  llage  of  fever  fliould  be. 
avoided,  and  this  re-aflion  attempted,  during  the  hot  fit. 
For  in  the  cold  flage  the  dilution  (hould  be  hot,  and  in  the- 
ftveaiing  one,  tepid,  orcf  a  mild  temperature. 

CCXI. 

In  chronic  difeafes,  the  ufe  of  water  is  of  equal  benefit 
a»  in  the  acute,  and  for  this  purpofe  it  is  neceilar.y  Uv 
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(hould  be  chofen  st  foft  as  pcffible,  and  a*  free  from  ad- 
ventitious mixtures.  The  efFecfls  produced  by  the  ufe  of 
hard  water  have  not  been  fully  afcertained  ;  they  have 
been  fuppofed  indeed  as  the  caufe  of  calculous  complaints, 
though  this  is  by  no  means  fufficiently  eftabliflied.  In 
confidering  water  as  a  drink,  we  are  to  judge  of  it  entirely 
by  the  degree  of  its  folvent  powers  ;  and  on  this  idea,  foft 
water  is  certainly  to  be  preferred,  as  all  animal,  vege- 
table, and  faline  matter  is  eafier  diffolved  by  it  out 
of  the  body  than  by  the  other.  Indeed  in  many  in- 
ftances  hard  water  is  known  to  produce  dyfpeptic  fymp- 
toms  in  them  that  pofTefs  an  irritable  ftate  of  the  ftomach^ 
particularly  women  and  children. 

CCXII. 

On  thefe  accounts  the  fofter  water  U  to  be  ufed  as  a 
medicine,  and  it  will  be  found  particularly  ufeful  in  aftec- 
tions  ofihe  ftomach  and  bowels  ;  thefe  complaints  originate 
for  the  moll  part  in  irregularities  in  diet,  particularly 
from  excefp.  Though  abftinence  is,  in  many  cafes,  the 
proper  remedy,  yet  few  patients  can  be  found  capable  of 
fubmitting  for  any  length  of  time -to  ftrong  privationjof 
accuftomed  indulgence.  In  place  of  it,  therefore,  nothing 
can  be  fubftituted  fo  ufeful  as  a  proper  fupply  of  diluents^ 
as  they  correcl  the  caufe  from  which  the  difeafe  proceeds, 
as  far  as  it  cm  be  done.  The  conitant  and  habiiual 
addition  of  a  large  quantity  of  water,  in  divided  dofes,  is 
therefore  the  beft  prefcription  that  can  be  offered.  It  will 
remove  the  effeft  of  excefs  of  aliment,  as  well  as  its  too 
great  llimulos,  and  wafh  off  any  morbid  irritation  it  leaves 
behind.  Other  remedies  will  be  alfo  found  always  rendered, 
more  fuccefsful,  by  being  joined  with  it. 
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ccxiir. 

Nor  is  its  temperature  in  this  cafe  to  be  neglefled.  In 
all  chronic  difeafes  it  Ihould  pofTefs  a  temperature  nearly 
equal  to  animai  heat.  Delicate  and  irritable  ftomachs  re- 
quire this,  in  order  that  the  prccefs  of  digeftion  may  not 
be  interrupted,  and  the  weak  adion  of  their  ftomachs  rather 
Impaired  :  a  pain  of  ftomach,  the  efFed  of  crudities,  is 
often  entirely  removed  by  warm  water. 

GCXIV. 

The  good  effefts  of  fimple  water  drinking  have  been 
long  obferved  on  the  duration  of  life,  and  water-drinkers 
have  been  proverbially  regarded  as  long  livers.  The  per- 
manence of  their  heaUh,  the  regularity  of  their  appetites, 
and  the  force  of  their  intelleflual  powers,  have  all  beea- 
circumHances  taken  notice  cf  and  defcanted  on. 

CCXV. 

But  the  ufe  of  water,  externally  applied  to  the  human 
frame,  is  equally  beneficial,  under  certain  circumftanccsj^, 
as  its  internal  exhibition,  and  this  includes  the  fubjeft  of 
cold  and  warm  bathing. 

CCXVI. 

By  cold  bathing  is  underftood,  the  application  of  water 
to  thefurface  or  fkin,in  a  temperature  much  below  that  of 
the  animal  heat,  and  in  this  degree  it  is  an  agent  capable 
of  producing  very  powerful  eftedls  on  the  fyftem,  and" 
from  the  temperature  alone  thefe  effeds  of  it  arife. 

CCXVII. 

The  falutary  effedls  of  cold  bathing  confift  entirely  in- 
the  power  of  re-aflion  the  fyftem  poffelFsf,  or  in  the  degree- 
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•  of  retumiiig  warmth  which  fucceeds  the  firft  (hock  or 
ienfaiion  of  cold.  Beyond  this  period  it  ihould  never  be 
continued,  whether  ufed  in  health,  or  as  a  remedy  againft 
difeafe.  This  requires  to  be  particularly  kept  in  view,  as 
from  the  po*er  of  water  in  conducing  heat,  a  continu- 
ance in  this  cold  medium  for  any  time  rapidly  exhauils 
\the  powers  of  life. 

ccxviir. 

The  exertion  of  fwimming  ftrongly  exemplifies  thl« 
fad,  which  in  this  climate  can  be  employed  only  for  a  very 
Ihort  time,  while  in  the  warmer  climates,  where  an  encreal^ 
ed  temperature  of  this  medium  prevails,  no  iuch  debilitating 
effect  is  experienced  from  it. 

CCXIX. 

Peculiar  habit  or  conftitution  efpecially  of  the  furface 
has  at  times  a  material  influence  on  the  application  of  this 
power.  Thus  the  effeft  from  the  degree  of  temperature 
and  the  ftate  of  conftitution  will  be  counterafted  by  it, 
and  this  is  Itrongly  difplayed  in  the  attendants  of  cold 
and  fea  baths,  who  remain  for  hours  under  its  impreflion 
without  feeling  any  hurtful  confequences  from  the  dimi- 
nifhed  temperature. 

CCXX. 

Sympathy  between  the  external  and  internal  fur/ace, 
is  alfo  another  circumftance  that  regulates  the  elFed  of 
the  cold  bath.  In  the  delicate  and  irritable,  this  fympa- 
thy  produces  the  mod  uneafy  fcnfations  when  the  water 
reaches  the  level  of  the  ftomach  ;  and  in  order  that  it  may 
be  endured,  every  precaution  muft  be  taken  to  render 
the  firft  impreflion  in  fuch  cafes  as  flight  as  poflible,  till  a 
full  immerfion  has  taken  place. 
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CCXXI. 

The  changes  confplcuous  in  the  pulfe  deferve  alfo  to 
be  noticed.  An  irregularity  and  quickncfs  frequently 
enfue,  previous  to  the  immerfion  ;  when  the  latter  has  taken 
place,  the  pulfe  becomes  flow,  regular,  and  in  general 
fmall  and  this  continues,  and  even  encreafes  folong  as  the 
immerfion  is  perfevered  in. 

CCXXII. 

The  morbid  affedlions  to  which  this  remedy  is  appli- 
cable, are  numerous.  Late  experience  has  proved  its 
fuccefs  in  the  cafe  of  fever ;  and  as  an  excefs  of  heat  and 
diminifhed  perfpiration  are  the  leading  fymptoms  of  this 
difeafe,  its  application,  under  judicious  regulations,  cannot 
fail  to  be  of  the  moft  fovereign  efficacy  in  counte rafting 
thefe  fymptoms. 

CCXXIIL 

The  chief  regulations  to  be  attended  to,  are 

1.  That  the  heat  be  (leadily  above  the  natural  Hand- 
ard. 

2.  That  it  be  applied  during  the  hot  ftage,  and  when 
no  chillnefs  prevails,  and 

3.  That  there  be  no  tendency  to  perfpiration,  as  fliew- 
ing  a  relaxed,  weakened  flate  of  furface. 

CCXXIV. 

The  fuccefs  of  this  means  of  cure,  is  difplayed  by  a 
copious  and  general  difcharge  by  the  fkin,  attended  with  a 
reduftion  of  the  febrile  heat,  and  of  the  ftrong  marks  of 
the  re-aftion  of  the  fyftem. 
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CCXXV. 

Tn  chronic  difcafes  the  uie  of  this  r-medy  requires  even 
more  caution  than  in  the  acute,  and  here  it  is  its  tonic 
power  alone  that  is  called  for.  The  chronic  difeafes  in 
which  it  fucceeds  are  thefe,  of  fimple  weaknefs,  languor  or 
nervous  relaxation,  where  no  permanent  obftrudlion  of 
any  part  or  vilceral  difeafe  is  prefent.  In  thefe,  if  the 
degree  of  temperature  is  proportioned  to  the  power  of  re- 
adlion  the  conftitution  poffeffes,  the  beft  effeds  will  follow 
this  remedy. 

CCXXVI. 

The  tepid  bath,  the  2d  external  form  of  this  applica- 
tion, is  noi  fo  common  in  this  country  as  the  cold  one  By 
it  is  underitood  e  ery  degree  of  temperature  above  9?, 
vvhich  the  fkin  can  bear.  It  is  a  fafer  remedy  than  the 
cold  bath,  and  is  particularly  adapted  to  weak  and  irritable 
conliicucions,  whom  the  fliock  produced  by  cold  imraer- 
fion  would  everpower,  and  who  alfo  have  not  the  vigor  of 
habit  necelTary  to  re-aftion. 

ccxxvir. 

The  difeafes  to  which  this  form  is  beneficial,  are 
equally  numerous  as  the  other.  To  complaints  of  the 
llomach  and  bowels  it  is  well  adapted,  and  colic  and  in- 
teftinal  obftruclions  are  powerfully  relieved  by  it.  Nor 
has  it  lefs  influence  in  afFedions  of  the  fkin.  Where  tlie 
perfpiration  is  checked,  or  any  organic  derangement  pro- 
duced, in  confequence  of  its  relaxing  influence,  if  not 
curing;,  it  prepares  the  way  for  the  ufe  of  remedies  with 
foccefs.  In  the  difeafes  of  children  it  form  a  ufeful  and 
fafe  application,  as  the  fympathy  between  the  Ikin,  and  aii- 
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mentary  canal  prevails  in  them  in  a  high  degree,  and 
dlfeafes  in  them  are  generalJy  lodged  in  this  lall;  fituation. 
In  all  difeafes  attended  with  a  lofs  of  nervous  energy,  it 
forms  a  remedy  of  the  fi  ft  importance.  Hence  its  utility 
in  palfy  and  all  the  mcdi^cations  of  this  malady, 

ccxxvin. 

Thefe  form  a  few  hints  on  the  general  application  of 
water  to  the  human  body ;  in  health,  as  a  folvent  and 
conftituent  part  of  the  fyftem  ;  in  difeafe,  as  a  remedy  pow- 
erful in  removing  irritation  and  obrtrudlion  efpecially  where 
confined  to  the  firft  pafTages,  nor  is  its  external  applica- 
tion, as  we  have  feen,  lefs  beneficial.  Laying  afide  then  its 
fimple  ftate,  we  are  to  examine  its  various  impregnations, 
and  the  fuperior  efh'cacy  it  acquires  from  this  fource  :  in 
doing  which,  it  is  proper  to  confider  the  principal  mineral 
waters  in  ufe,  according  to  the  arrangement  formerly 
made. 

CCXXIX. 
Malvern  Water, 

One  of  the  fimpleftof  the  acidulous  waters  is  the  MaU 
vcrn  in  Wo  rce  Iter  lb  ire.    It  is  particularly  ufed  as  an 
external  application  in  fcrofulous  afFedion?;  and  cutaneous  i 
difeafes.    It  is  aUb  ufeful  internally  in  cafes  of  ulceiation,  , 
and  heftic  fever. 

The  efFe(Sls  of  this  water  at  firft  are  fome  degree  of  r 
drowfinefs,  vertigo,  and  pain  of  heat,  which  foon  go  off,, 
and  may  be  haftened  by  a  flight  purge. 

The  operation  of  this  water  on  the  bowels  is  uncertain,. 
It  however  preduces  a  flow  of  urine,  and  an  encreafe  off 
appetite. 
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CCXXX. 
Brijlol  Water. 

A  more  powerful  acidulous  water  is  the  Brlftol  hot  well. 
The  fenfible  efFeds  produced  by  it,  are  at  firft  a  gentle 
glow  in  the  llomach  fucceeded  by  a  flight  degree  of  head- 
ach  and  giddinefs,  which  foon  go  off.  By  its  continued 
ufe.  the  flow  of  urine  is  encreafed,  and  at  the  fame  time 
the  fkin  is  kept  more  perfpirablc,  and  the  appetite  and 
general  health  are  improved.  The  effefls  of  this  water  on 
the  bowels  are  by  no  rneans  conftant,  but  in  general  a  ten- 
dency to  collivenefs  arifes  from  their  ufe.  In  taking  thenn 
the  quantity  fliould  be  limited  and  never  carried  fo  far  as 
to  produce  oppreflion  or  weight  at  flomach. 

This  mineral  has  been  celebrated  in  a  variety  of  difor- 
ders,  cind  much  of  its  fuccefs  feems  to  depend  on  its  en- 
creafed temperature.  In  pulmonary  confumption  it  is 
chiefly  ufeful  in  aleviating  the  fymptoms  of  hedic,  and  in 
order  to  produce  its  effcdls  it  requires  a  confiderable  length 
of  time. 

■  ccxxxr. 

Matlock  Water 

Is  lefs  powerful  then  the  Briftol  and  chiefly  ufed  inter- 
nally from  its  mild  temperature.  It  has  nothing  particular 
befides  lo  recommend  it. 

ccxxxir. 

Buxton  Water, 

"  Buxton  water  is  employed  largely  both  for  external  and 
internal  ufe.    The  analyfis  of  it  flicws'  the  prefence  of  car- 
bonic ac:d,  but  more  ftrongly  of  azotic  gas.    As  an  inter- 
nal medicine  it  pofleflVs  great  afiiv]ty  and  of  courfe  fuccefs 
Vol.  in.  F 


in  the  cure  of  many  dlfeafes.  In  deranged  fymptoms  of 
Aomach  and  alimentary  canal  it  has  been  found  of  great 
benefit,  particularly  where  thefe  fymptoms  are  the  efEedl 
of  indulgence  and  high  intemperance.  Thus  a  judicioiu 
ufe  of  them  will  often  relieve  the  uneafy  fymptoms  of 
heartburn,  flatulency,  and  ficknefs ;  and  from  a  due  per- 
feverance  in  them,  an  cncreafe  of  appetite  and  regularity 
of  the  fecretions  will  enfue.  On  the  bowels  the  water* 
appear  to  produce  various  efFed*.  Not  unfrequcntly  a 
fpontaneous  diarrhoea  comts  on  from  their  ufe  far  fom« 
days,  which  ie  attended  with  beneficial  confequences,  but 
coftivenefa  is  a  mere  common  e£Feft  of  their  operation, 
cfpecially  in  fluggifh  habits.  For  complaints  of  the 
kidneys  and  bladder  thefe  waters  have  been  fuppofcd  of 
fovereign  efhcacy,  and  more  efpccially  when  fuch  com- 
plaints are  attended  with  much  pain  and  irritation.  They 
h,ive  been  recommended  in  gout;  but  here  they  are 
of  mere  ambiguous  operation,  and  the  chief  thing  to 
be  fludied  in  this  difeafe  is  temperature  in  the  ufe 
of  them.  This  water  has  been  particularly  prohibited 
in  cafes  of  aftlve  inflammation,  and  where  a  flrong 
determination  prevails  to  the  lungs.  This  arifes  from 
the  fuppofed  heating  qualities  of  the  water,  and  there-, 
fore  It  is  more  fuitcd  to  chronic  than  acute  difeafes, 
to  thofe  efpecially  in  which  there  prevails  little  vafcular 
adion. 

The  external  ufe  of  the  Buxton  waters  as  a  bath  differs 
in  nothing  from  the  common  tepid  bath.  Its  tempera- 
ture is  at  82,  and  it  gives  therefore  little  or  no  (hock 
at"  imnserfion,  while  its  application  is  fucceeded  by 
a  highly  flowing  and  pleafurable  fenfation  over  the 
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whoh  body  rendering  It  warm  and  unfluous.  It  is  w?ll 
fulced  as  a  bath  to  the  delicate  and  irritable,  by  whom  much 
cold  cannot  be  endured,  and  where  the  degree  afforded 
by  the  Buxton  water  is  yet  fufficient  to  produce  that  re- 
adlion  which  forms  a  faiatary  effort  of  the  conilitution.  But 
its  ufe  has  been  mere  particularly  confined  to  affedlions  of 
limbs  where  a  lofs  of  aflion  or  fcnfation  has  taken  place. 
Thus  chronic  rheumatifm  is  much  benefited  by  it,  and  it 
may  afterwards  be  fucceeded  by  the  common  bath,  or  one 
of  a  lower  Ifemperature. 

ccxxxiir. 

Bal^  fValers-, 

The  Bath  waters  have  been  more  celebrated  than  moft 
otliers.  When  firft  drawn  they  are  quite  clear  and  colour- 
iJefs,  and  remain  quiet,  without  any  bubbles  or  other  appear- 
ance of  efferve.'cence.  By  Handing  in  the  open  air  the 
water  acquires  in  fome  hours  a  turbiJnefs,  and  a  pale  yellow 
ochry  precipitate  defcends  from  it.  The  quantity  is  fmalJ, 
but  tinges  linen,  and  tlie  turbidnefs  continues  afterwards, 
without  any  further  precipitation.  No  perceptible  colour 
takes  place  from  this  water,  except  in  large  quantitiej, 
when  a  pungency  touches  the  nofe,  but  neither  fcctid  nor 
jfalphureons.  When  hot  from  the  pump,  the  waters  fill 
the  month  with  the  impreffion  of  a  chaJybeate,  but  in 
cooling  this  is  loft,  and  gives  place  to  the  fenfe  of  a  falinc 
jimpregnation  reftmbling  what  is  termed  hard  water. 
jThe  Bath  water  is  of  a  hot  temperature,  and  when  firft 
idrawn  is  from  112  to  116.  Its  chief  ingredients  to 
iwhich  it  owes  its  adivity  are  the  carbonic  acid,  and 
arzotic  gas.  On  account  of  the  high  repute  of  thefc 
jwaters,  they  have  been  much  reforted  to,  and  they  have 
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therefore  been  more  examined  and  commented  on  than 
molt  ociiers.    I  his  water,  when  drank  frefh  from  the 
ipring,  has  in  moft  perfons  the  efFea  of  quickening  the 
pulfe,  increafing  hear,  and  exciting  the  fecretions.    'I  hefe 
fymptoms  enfue  foon  after  i  s  ufc,  and  with  certain  habits 
leave  for  a  conflJerable  linie  an  evident  proof  of  its  • 
contiiiu  no  nature,  and  of  a  pecuHar  fllmulus  excited  in  the 
nervous  lyllem.    It  poflefies  alio  a  ftrorg.  tendency  to 
pafs  by  urine,  and  by  ih  s  operation  of  it,  it  is  fuppofed  to 
hive  a  falutary  tendency.    On  the  bo^-els  its  efl^edls  are 
uncertain;  but  in  general  a  collive  habit  is  the  confe- 
quence  of  iti  ufe  as  of  moft  other  remedies  vvhofe  adlion 
is  determined  to  the  kidneys  or  (kin.    When  proving  be- 
neficial, its  fi.-ft  efR;ds  are  to  excite  there  a  pleafing 
glow,  foon  fucceeded  by  an  increafe  of  appetite,  exhi- 
larated fpirit?,  and  copious  urin.;ry  difcharges.  Where 
reverfe  of  this  enfues,  and  fever,  head  ach,*and  ficknels 
arife  from  i;s  ufe,  the  continuing  it  is  not  advifable. 
Cut  the  external   application  is  often  of  mote  fervice 
than  the  internal  exhibition,  and  where  it  pofftfles  a 
preference  over  common  water  of  I'he  fame  temperature, 
this  may  be  afcribed  to  the  greater  equality  of  tcmpl- 
rature  which  the  natural  bath  poflefTes  over  the  artificial, 
and  to  the  conftant  aqueous  vapour  in  which  the  patients 
are  kept  immerfcd. 

CCXXXIV. 

The  difeafes  for  which  tiiis  water  is  had  recoorfe  to,  are 
numerous  and  important,  and  it  is  generally  drank  as 
well  as  externally  applied.  In  all  cafes  where  a  gentle, 
gradual,  and  permanent  llimulus  is  required,  it  is  highly 
proper,  particularly  where  nothing  is  to  be  apprehended 
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Ironi  die  temporary  fever  it  creates.  Hence  in  all  ailive 
ioHamraations  it  is  jultly  condemned.  Chronic  difeafes 
form  in  general  the  tldd  of  its  fu.ccer.ful  aillon  ;  and  of 
thtife  io  jione  is  it  found  more  benefici.iUhan  in  chlarofis; 

d  its  external  ufe  in  this  cafe  favours  ftrongly  its  eflicacy 
as  an  internal  medicine.  That  debility,  tlie  cifet^l  of  long 
re/idence  in  a  warm  c!imate,  and  wiiich  produces  ohllruc- 
tioa  in  the  biliary  fecretion,  and  an  itnpaired  lUte  of  thf! 
funtflions  of  the  llomach  and  bo.veld,  receives  general  relief 
from  a  ccurfe  of  the  Bath  water  ;  aad  on  the  fame  principle 
jaundice  is  often  cured  by  it.  Tliat  chronic  Hate  of 
weaknefs  wJiicK  fucceeds  ccnftitudonal  difeafes,  and  is 
attended  with  lofs  of  moMon,  pain,  and  various  nervous 
fymptoirs,  fine's  particular  benefit  from  this  remedy. 
Hence  ic  is.  the  general  refort  of  the  gouty  and  rheumatic 
patients,  when  tired  out  «ith  the  inefficacy  of  other 
medicines  ;  and  in  this  laft  fl.ige  ^[(eaie  they  certainly 
often  derive  from  this  water  confiderable  advantage.  Jn 
all  lituations  indeed  where  warm  bathing  is  ufeftil,  or 
where  a  tepid  diluent  is  beneficial,  the  Bach  waters  rate 
high  in  eftimation  ;  and  therefore  in  cutaneous  altedion&, 
hypochondriafis,  and  many  other  fimilar  maladies,  their 
charader  has  been  long  elUblilhed  At  all  times  they 
require  a  proper  and  fair  trial,  nor  till  long  perfevcred  ia 
can  fuccefs  be  expedeJ.  This  IS  1  n  w  eed  gradual  ;  and 
they  even  require  at  limes  an  intermiflion  of  tncir  ijfe, 
which  Oiould  be  rcfumed  and  occafionally  difcontinucd, 
as  circumftances  indicate. 
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ccxxxv. 

Saline  Waters. 
Ep/om  fFater. 

This  water  is  tranfparent  and  colourlefs ;  and  after  fomc 
time  leaves  a  bitter  fal;iih  tafte  on  the  tongue.  It  does 
not  lofe  by  expofure  to  the  air ;  and,  on  examination,  i» 
found  to  contain  about  5  drams  1  fcruple  of  refiduum 
to  the  gallon.  This  refiduum  contains  about  ^  of 
fulphated  magnefia,  mixed  with  a  few  muriats  of  lime 
and  magnefta,  and  the  remainder  is  feJenite.  A  half 
pint  of  water,  therefore,  contains  lefs  than  a  fcruple  of 
Epfom  fait.  This  water  i:  well  adapted  to  that  uneafinefs 
of  (Icmach  which  is  attended  with  pain,  tightnefs,  and 
indigeftion.  In  hypochondriac  cafes  it  is  alfo  a  afeful 
purgative  ;  and  when  the  menfes  are  about  to  depart  in 
the  female,  and  hcahh  becomes  irregular  ;  the  ufe  of  this 
water  is  attended  with  the  belt  confsquences.  In  the 
fame  way  they  are  ufeful  co  the  fedentary  and  plethoric, 
who  have  turned  the  meridian  of  life,  and  to  thofe  whofe 
fyilem  is  loaded  with  impurities,  and  fhews  a  fcorbuilc 
taint,  or  what  has  been  termed  fo. 

ccxxxvr. 

Of  the  fame  nature  with  the  Epfom  water  are  a  variety  ot 
faline  fprings  in  the  neighbourhood  of  London  ;  but  from 
the  fmallnefs  of  their  faline  principle  they  are  very  uncer« 
tain  in  their  operation,  and  they  require  to  be  taken 
largely,  to  render  them  efFeftual  as  purgatives.  For  this 
rcafon  fea  water  is  perhaps  preferable  to  any  of  them, 

CCXXXVII. 

Sea  JVatcr. 

Sea  water,  atfome  diftaace  from  land,  is  in  appearance 
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<juite  clear  and  coloorlefs,  void  of  fmel!,  and  (hews  no 
marks  of  any  unufaal  quantity  of  air  of  any  kind.  To 
the  tafte  it  is  highly  fait,  naufeous,  and  bitter.  It  be- 
comes foon  fubjecl  to  putrcfailion,  and  this  piobabJy 
from  the  foluiion  it  holds  of  animal  and  vegetable  mat- 
ter. In  regard  to  temperature,  this  water  is  much  more 
oniform  than  any  inland  water,  and  as  commonly  ufed  by 
us  on  the  coalV  it  is  never  lower  in  temperature  than 
40  in  winter,  and  never  rifes  higher  than  65  in  fum- 
jner.  The  proportion  of  fait  it  holds  in  folution  varies 
ki  different  places ;  but  in  general,  on  our  coafl,  it  is 
of  its  weight,  and  its  fpecific  gravity  is  1.0289. 
compofuion  is  muriated  foda,  in  the  proportion  of  near 
three  parts,  muriated  magnefia  one  part,  and  fulphutattd 
lime  in  a  ftill  fmaller  proportion. 

CCXXXVIIJ* 
One  of  the  principal  efFefts  that  fuccecds  the  taking  of 
fait  water,  is  confiderable  thirll,  and  what  is  peculiar  to 
its  operation  as  a  purgative  is,  that  it  may  be  continued 
for  a  length  of  time  without  much  debilitating  the 
fyftem.  It  is  ufed  in  all  thofe  difeafcs  where  ialine 
waters  are  prefcribed  ;  but  its  external  application  is 
much  more  cxtenfive  than  its  internal  exhibition. 

CCXXXIX. 

In  being  employed  as  a  bath,  the  fea  is  beneficial  inr 
all  thofe  fituations  where  cold  bathing  is  admiffible,  and 
that  is  where  no  general  inflammatory  fymptoms  appear. 
In  thefe  fituations  it  difplays  a  confiderable  ftimulus  upon 
the  furface,  and  this  ftimulus  may  be  increafed  when 
neceffary,  either  by  mechanical  means,  as  dafhing  fronv- 
a  height*^  or  by  increa/Ing  its  temperature. 
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CCXL. 

One  of  the  difeafes  for  which  fee  water  is  principally 
employed  is  fcrofula  in  its  variaus  forms.  But  i:s  go;d 
e/leds  are  confined  to  the  firll  ftage  of  the  malady,  and 
before  hedive  fymptoms  of  any  kind  have  appeared.  Both 
the  topical,  as  well  as  internal  ufe,  fhouKl  take  place  in 
fuch  cafes  ;  and  in  this  way  both  its  difcutient  atid  healing 
pDwers  will  be  apparenr.  But  whenever  fea  water  is  at 
all  employed  internally,  it  fhould  be  made  to  produce 
evacuation,  and  it  ftiould  be  perl'evercd  in  for  a  length  of 
tinfie  ;  for  it  jr.  only  by  patience  and  perfevcrence,  in  many 
cafes,  that"  it  proves  fuccefsful. 

CCXLL 
Sehzer  JVater. 

Seltzer  water  Is  a  faline  mineral,  perfedlly  clear  and 
pe'lucid,  and  of  a  fparkllng  nature.    It  is  fomewhat 
pungent  to  the  tafte,  and  is  gently  faline  and  alkaline, 
lis  pungency  becomes  foon  loft  by  keeping  it,  and  as  this 
decays  its  alkaline  flavor  increafes.    From  the-analyfis  of' 
\his  water  a  Superabundance  of  carbonic  acid  diftinguiflies  : 
it;  hence  its  acidalous  tafle,  and  it  foon  putrifies,  and. 
becomes  fetid  in  the  open  air.    The  cfFcdl  of  this  water,, 
when  drank  in  moderate  dofes,  is  to  raife  the  fpiritg  and 
increafe  the  appetite  ;  and  though  r.o  way  determined  to 
the  bowels,  \i.  (hews  a  flrong  influence  as  a  diuretic.    The  • 
reputation  of  the  Seltzer  water  has  been  very  great  in  9,\ 
variety  of  difeafes.    Jt  is  edeemod  particularly  ferviceabl«j 
in  fome  afreflions  of  the  lungs,  and  in  the  he£lic  fever- 
shat  attends  them.     It  is  highly   uftful  in  cutaneous > 
difeafes,  and  in  various  derangements  of  the  alimentary 
^anal.    J,t  has  l^een  likewife  highly  commended  iit  difeafes 
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of  the  urinary  organs,  and  the  relief  it  gives  ihcm  is 
often  molt  remarkable.  In  hypochondrialii  it  affords  at 
lealt,  temporary  alleviation,  and  removes  the  uneafmefs 
and  fpafmodic  Hate  of  the  firft  paffages  often  experienced. 
Lefs  precaution  is  neceirary  in  the  exhibition  of  this  than 
of  any  other  mineral  water  ;  and  as  it  is  allb  recommended 
for  a  fenfible  talle  and  an  agreeable  flavor,  patients  are 
readily  Induced  to  go  on  wiih  it  for  any  length  of 
time. 

CCXLIf. 

Ferruginous,  or  Chalybeate  Waters. 
Iron  is  the  chief  metallic  body  held  in  foliuion  in  water,, 
^nd  it  imparts  very  fenfible  qualities  to  the  fluid  dif- 
folving  it.    Of  the  chalybeate  fpxings  one  of  the  firft- 
and  moll  celebrated  is, 

CCXLUr. 

Tunbrid^re  Wells. 
This  water,  when  taken  from  the  fpring,  is  qaite 
Colouriferj',  clear,  and  bright,  having  no  perceptible  fmeli, 
to  the  tafte  it  is  flightly  chalybeate,  and  by  no  meatvs 
difagreeable.  On  Handing  fome  time  expofed  to  the  air, 
it  furface  becomes  covered  with  fcum,  and  it  has  lolt- 
its  chalybeate  property,  which  fhews  the  carbonic  acid  the 
caufe  of  folution. 

CCXLIV^. 

The  ufe  of  chalybeate  waters,  in  the  cure  of  difeafes,  is 
a  fubje£l  of  the  firft  importance.  Soon  after  taking  a 
moderate  dofe  the  pulfe  is  raifed  in  ftrength  ;  the  pa- 
tient, if  previoufl/  chilly  and  pale,  feels  a  certain  glovTf, 
occafioned  by  the  incrtafed  circulation,  and,  by  proper 
pcrfeverance,  the  appetite  is  flrengtheued,  and  ihc  fpiriis- 
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improved  :  and  this  improvement  takes  place  in  various 
degrees,  according  to  the  conftitution  of  the  patient. 
On  the  firft  ufe,  however,  of  chalybeate  waters  with 
many  a  number  of  unpleafant  fenfations  arife,  as  naufea 
and  ficknefs,  pains  of  the  praecordia,  heavinefs  of  head, 
and  feeblenefs  over  the  whole  body.  Thefe  fymptoms 
being  merely  temporary,  feldora  require  much  attention, 
as  they  yield  fo  foon  as  any  increafed  excretion  takes 
place.  The  cfFefl  of  all  chalybeates  is  to  blacken  the 
foeces,  which  every  patient  Ihould  know,  to  prevent  any 
groundlefs  alarm-  Another  conftant  efFeft  of  chalybeates 
is  the  produftion  of  coftivenefs,  which  (hould  be  par- 
ticularly prevented.  Where  fuch  waters  agree,  an  in- 
creafed difcharge  always  comes  on  under  their  ufe  ;  and 
this  either  confifts  in  a  difcharge  of  urine  or  in  a  very 
perfplrable  ftate  of  furface. 

CCXLV. 

The  geiieral  operation  of  chalybeates  is  to  increafe  the 
power  of  the  fecretory  fyftem  j  and  this  take  &  place  in 
that  gradual  and  uniform  manner  which  is  attended  with 
a  permanence  of  ilimulus  that  no  way  attends  the  ufe  of 
other  remedies.  Debility  and  laxity  of  folid  are  the 
chief  indications  for  their  ufe,  and  when  no  marks  of 
organic  difeafe  appear  to  counteraft  the  fuccefs  of  their 
operation.  Thus  in  the  various  ftates  of  dyfpepfia,  the 
ufe  of  chalybeates  is  of  eminent  fervice  where  atony 
forms  the  fource  of  the  malady.  In  the  difeafes  of  the 
female  fex  they  have  acquired  the  fame  reputation,  par- 
ticularly in  chlorofis,  arvd  in  that  debility  which  is  often 
the  caufe  of  abortion. 


WATERS.  107 
CCXLVr. 

Such  is  the  general  efFedl  of  chaJybeates  as  powerful 
tonics.  They  are  fuperior  to  moll  of  the  medicines  of 
this  clafs,  but  in  their  exhibition  a  proper  difcrimination 
is  required.  It  is  in  weaknefs  chiefly,  withoirt  loca! 
derangement,  that  their  fuccefs  is  confpicaous.  • 

CCXLVli: 
Spa  Water, 

One  of  the  moll  powerful  chalybeates  is  the  Spa  waten 
It  is  a  chalybeate  in  which  the  carbonic  acid  is  in  exCefs, 
and  it  is  therefore  {Irongly  acidulous.  It  remains  longer 
unaltered  by  the  air  than  any  of  the  other  mineral 
waters.  It  is  alfo  fata]  to  aquatic  animals,  which  marks 
\xi  ftrong  carbonic  impregnation.  The  feniTble  efFefls 
of  this  water  are  more  rtimulant  than  any  of  thefe  hithertdr- 
defcribed,  and  from  the  commencement  they  painfully 
aiFefl  the  head,  and  produce  fymptoms  of  vertigo.  Whea 
taken  in  hot  weather,  and  in  a  fuU'draaght,  -this  amounts 
to  aclual  intoxication,  and  fometimes  continues  for  half 
an  hour  or  upwards  at  a  time,  producing  the  fame  ftate 
as  arifes  from  the  ufe  of  ardent  fpirits :  but  differing  fo 
far  as  not  being  fucceeded  by  the  fame  debility.  Th6 
regular  determinations  of  this  water  is  to  the  kidneys  and 
/kin;  fometimes  they  afFeft  every  fecretion,  and'nOt  un- 
frequently  the  bowels  are  powerfully  affeded  by  them". 
They  readily  quench  thirft,  and  prove  nfefdl  in  ulcerations 
of  the  throat,  the  eifed  of  relaxation.  In  increafed  dif- 
charges  from  the  urinary  palTages  thfey  gii^e  materid 
relief  in  removing  pain  and  irritation,  and  thus  ihey 
contribute  to  the  reftoration  of  a  healthy  ftate.  Jn  all 
fcxual  difeafes,  the  effeft  of  debility,  they  are  highly 

F6 


,q8  wArm^. 

fifeful ;  and  in  the  Tame  way,  in  all  confequenccs  of  pre- 
ceding difeafe,  wherever  feated,  where  thefe  confequences 
are  the  mere  efFed  of  relaxation,  they  produce  a  ftate  of 
tone  and  vigour.  On  the  fame  principle,  wherever  an 
inflammatory  habit  prevails,  or  local  congeftiur.  is  pre- 
valent, their  ufe  is  forbidden. 

CCXLVIll. 

Pyrmont  Water. 
This  water,  when  taken  from  the  fpring,  is  quite  clear 
and  tranfparent.    It  has  a  fenfible  pungency  to  the  fmell, 
and  produces  giddinefs  in  the  water  fervers.    Its  tafte 
is  highly  agreeable,  being  ftrongly  acidulated,  and  in  its 
brifknefs  it  refembles  Champaigne  wine.     It  retains 
ftrorgly,  at  the  fame  time,  the  chalybeate  bitter  im- 
preflionj  and  fo  powerful  is  its  carbonic  principle,  as 
when  corked,  at  times  to  burft  the  boitlcf.    It  pofTeffej, 
therefore,  all  the  property  of  this  acid  unconftrained^  and 
in  its  moft  aftive  flate.    Accordingly,  when  frefh  drank,- 
it  is  fenfibly  pungent  to  the  fmell,  and  produces  temporary 
intoxication.    At  all  times  it  enlivens  the  fpirits,  and  in- 
creafes  the  appetite.    The  effefts  of  this  water  on  the 
bowels  are  uncertain.    It  is  fometlmes  brifkly  purgative, 
and  always  produces  on  the  foeces  a  dark  colour  j  but  its 
moft  common  aflion  is  an  increafe  of  urine,  and  not 
wnfrequently  an  eruption  on  the  Ciin.     Its  powers  over 
difeafe  are  the  fame  with  ihofe  of  the  Spa,  and  it  is 
therefore  to  be  ufed  in  all  cafes  of  debility,  where  an 
adlive  tonic  is  required. 

CCXLiX. 
Chelienham  Water 
Uokcs  the  faline  and  chalybeate  principle.    Its  aflion, 
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therefore.  Is  powerful  upon  the  bowels.  When  frelh' 
drawn  it  is  not  perfedliy  tranfparent.  By  ftanding  it 
becomes  turbid,  and  feparates  bubbles  of  air.  It  pofleffea 
a  flight  fulphureous  odour,  very  perceptible  on  the  ap- 
proach of  rain.  To  the  tafte  it  is  brackifh,  bitter,  and 
chalybeate,  From  this  account  it  contains  very  adlive 
ingredients.  It  does  not  keep  nor  bear  tranfporting  to 
to  any  diftance,  the  chalybeate  part  being  foon  loft  by 
precipitation,  and  in  the  open  air  it  even  turns  foon  foetid. 
The  fenfible  effedb  produced  by  this  water  on  firft  taking^ 
it,  are  a  degree  of  drowfinefs,  and  fometimes  head-ach, 
but  which  pafs  ofF  even  before  its  operation  on  the  bowels. 
Its  operation  as  a  laxative  is  highly  falutary,  producing 
neither  griping  nor  fenfe  of  weaknefs,  fo  that  it  may 
be  perfevered  in  for  a  length  of  time,  without  producing 
any  inconvenience  to  the  body  ;  and  during  its  ufe  the 
appetite  will  be  improved,  the  digeftive  organs  ftiengthen- 
cd,  and  the  whole  conftitution  invigorated.  In  fmall 
dofes  it  is  apt  to  pafs  ofF  by  the  kidneys.  This  water  is 
much  ufed  in  a  variety  of  chronic  difeafes.  In  the  cure 
of  glandular  obftrudlions  it  is  confidered  particularly 
beneficial,  efpecially  where  their  feat  is  the  liver  and 
alimentary  canal.  Thus  it  is  the  chief  reftorative  for 
the  Injuries  of  a  hot  climate,  in  refpedt  to  the  fecretlons 
pf  thefe  organs,  and  even  confiderable  debility  in  fuch 
cafes  is  no  objedion  to  its  ufe.  The  operation  of  thi^ 
water  is  occalionally  afiifted  by  a  jundlion  of  the  warm 
bath.  Cutaneous  erupiions,  of  a  chronic  nature,  are  alfo 
much  relieved  by  this  mineral,  where  their  appearance  is 
occafional,  and  at  ftated  intervals.  In  cafes  of  fimple 
debility  or  relaxation  this  water  certainly  yields  to  the 
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other  chalybeates  ;  but  wherever  there  is  oMruftion 

or  fixed  local  congeftion,  its  exhibition  is  ftrongly 

indicated. 

CCL. 

Scarborough  Water. 
Scarborough  is  another  of  the  purging  chalybeate 
waters,  though  not  fo  aftive,  in  this  refpeft,  as  the 
former.  Its  general  cfFeft,  however,  when  taken  nio- 
derately,  is  always  to  open  the  body  rather  than  to  pafs 
off  by  any  of  the  other  fecretions.  It  is  employed  in 
the  fame  difeafes  as  the  former,  and  the  fame  good  con- 
fe^uences  follow  its  exhibition, 

GCLf. 

HartfeU. . 

This  chalybeate  differs  from  the  others  in  being  held 
in  folution  by  a  fixed  acid,  the  fuiphuric.    It  is  therefore 
a  vitriolated  chalybeate  water.     It  is  llrongell  after 
heavy  rains,  and  it  keeps  for  a  long  time  unimpaired, 
Ihewing  its  ingredients  to  be  of  a  fixed  nature.    For  the 
cure  of  many  difeafes  this  water  is  a  remedy  of  great 
reputation.    Its  firft   efFe£ts,  when  taken,  are  fome- 
tiroes  giddlnefs  and  ficknefs,  efpecially  in  a  large  dofe. 
Its  operation  on  the  bowels  is  irregular,  a  collivenefs  is 
inoft  common  from  it ;  but  fometimes  there  are  gripes 
and  diarrhoea.    In  all  difeafes  of  general  weaknefs  and 
debility,  this  will  prove  a  ufeful  remedy  ;  and  it  has  been 
therefore  employed  in  complaints  of  the  ft<imach  and 
bowels,  and  in  increafed  difcharges  of  a  paffive  nature, 
with  decided  advantage.    Even  in  pulmonary  confump- 
tions  relief  has  been  obtained  from^  its  ufe.    Nor  is  its 
benefit  confined  to  internal  exhibition.    h%  an  external 
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application  it  has  proved  highly  falutary  in  old  and 
languid  ulcers,  and  checked  the  vitiated  difcharge,  the 
efteft  of  that  debility  of  folid  with  which  they  are 
connected. 

CCLII. 

Sulphureous  Waters. 
Sulphureous  waters  are  fuch  as  poffefs  a  ftrong  fuU 
phureous  fmellj  and  the  fulphur  with  which  they  are 
impregnated  is  united  either  to  hydrogen  or  an  alkalii 
fo  as  to  render  them  very  powerful  agents  on  the  human 
body.  Of  this  clafs  there  are  confiderable  varieties^ 
poffefling  alfo  various  degrees  of  temperature,  but  they 
all  agree  in  their  general  properties.  Thus  they  poflefs 
a- fetid  fmell,  a  peculiar  fweetifti  tafte,  at  firrt  unpalatable, 
but  foon  relifhed  from  habit.  They  cannot  be  tram- 
ported  to  any  diftance  withoiK  their  ingredients  being 
I  decompofed. 

CGLIIT. 

Harronugate  Water. 

This  water,  when  firft  taken,  appears  perfectly  clear 
and  tranfparent,  anJ  fends  forth  a  few  bubbles,  but  not 
in  any  quantity.  It  poiTe/Tes  a  ftrongly  fetid  fn>ell,  and  a 
bitter,  nanfeous,  and  very  faline  tade,  which  is  foon 
borne  without  any  difgufl.  In  a  few  hours  of  expefure 
this  water  lofes  its  traafparency,  and  becomes  fomewbat 
pearly,  and  rather  greeniih  to  the  eye.  Its  fulphureous 
fmell  abates,  and  this  ingredient  is  depoiited  as  a  thin 
film  in  the  veffel  in  which  it  is  kept.  The  volatile 
produdls  of  this  water  fhew  carbonic  acid,  fulphurated 
hydrogen,  and  azotic  gas.  The  fenfible  effefts  which 
this  water  excites,  are  often  a  head.ach  and  giddinefs  on 
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being  firft  drank,  followed  by  a.  purgative  operation, 
which  is  fpeedy  and  mild,  without  any  attendant  gripes  ; 
and  this  is  the  only  apparent  efFed  the  exhibition  of 
this  water  difplays.    The  difeafes  in  which  this  water  is 
ufed  are  numerous,  particularly  thofe  of  the  alimentary 
canal,  and  irregularity  in  the  bilious  fecretion.  Under 
this  water  the  health,  appetite,  and  fpirits  improve  ;  and 
from  its  opening  efFeds  it  cannot  fail  to  be  ufeful  in  the 
ccftive  habit  of  hypochondriafi?,  which  requires  to  render 
it  foluble,  a  remedy  of  this  mild  operation.    But  the 
higheft  recommendation  of  this  water  has  been  in  cu- 
taneous difeafes,  and  for  this  purpofe  it  is  univerfally 
employed,  both  as  . an  internal  medicine  and  an  external 
application.    In  this  united  form  it  is  of  particular 
fervice,  even  in  the  moft  obftinate  and  complicated  forms 
of  cutaneous  afFedion  ;  nor  is  it  lefs  in  ftates  and  fymp- 
toms  fuppofed  connefted  with  worms,  efpecially  wkh 
the  afcarides  ;  and  in  order  to  prove  fucccfsful  here  it 
Siould  prove  brifkly  purgative. 

CCLIV. 

Mof  'at  IVater. 

Moffat  water,  when  firft  drawn,  appears  rather  milky 
and  bluilh  ;  the  fmell  of  it  agrees  with  that  of  Harrow- 
gate  ;  its  tafte  is  fimp^faline  and  fulphureous,  without 
any  thing  bitter ;  it  fparkles  on  turning  it  from  one  glafs 
to  another.  The  only  fenfible  effeft  of  this  water  is  in-, 
creafing  the  flow  of  urine,  and  it  only  purges  after  an  ex- 
ceflive  dofe,  which  is  more  owing  to  the  bulk  of  water 
than  the  mineral  ingredients.  The  fuccefs  of  this  water 
»has  been  chiefly  difplayed  in  cutaneous  eruptions,  and  the 
*xt«rna!  application  of  it  in  an  increafed  lemperatare,  has 
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keen  equa'Iy  trailed  to,  as  its  internal  exhibition.  Scro- 
fula is  aifo  a  dileafe  for  which  it  is  alleged  to  prove  a 
fovereign  remedy.  It  is  chieny,  however,  in  the  earlier 
ftagcs  of  this  malady  that  it  has  afforded  the  moll  com- 
plete le.hl,  ai-d  tumours,  have  been  difperfed  by  it 
without  luppuraiion.  In  iriitable  ulcers  it  is  ufed  at  the 
fame  lime  as  an  external  application,  nor  are  its  effects 
confined  to  this  difeafe  ;  in  bilious  habits  and  dyfpepfia 
it  for.Tis  a  frequent  remedy,  where  a  want  of  adlion 
prevails  in  the  alimentary  canal. 

CCLV. 

j^ix  La  ChapeUe  Water, 
Thi^  water  is  at  firft  perfc£l!y  colourlefs  and  pellucid. 
It  Tends  out  however  a  ftrong  fulphureous  odour,  fo  pene- 
trating in  clofe  weather  as  to  ftrike  the  nofe  at  a  con- 
fiderable  dilhnce.  The  tafte  of  this  water  is  faline, 
bitteriih,  and  rather  alkaline,  and  both  the  tafte  and  fmell 
are  more  powerful  in  proportion  to  it  heat.  On  Handing 
this  water  acquires  a  milky  hue,  and  depofits  an  earthy 
fediment.  By  this  depofition  It  lofes  much  of  its  fmell, 
and  when  cold  retains  fcarcely  any,  which  may  be  again 
renewed  by  heating  it.  This  water  is  parti.ularly  diftin- 
guiflied  by  a  vaft  quantity  of  fulphur  it  holds  in  folution  ; 
and  it  is  this  principle  fufpendcd  in  hydrogen  to  which  ic 
owes  itt  adtivity.  The  fenfible  efFefls  of  thjs  water  are 
but  few.  Jt  produces  in  general  fome  chearfulneTs  and 
gaiety  of  fpirit5,  but  taken  largely  it  affedls  the  head,  and 
brings  on  vertigo  and  fleepinefs,  and  the  more  fo  if  it  is 
hot.  It  fometimes  excites  naufea  from  its  flrong  fmell 
and  tafle  till  the  patient  is  accuftomed  to  them  ;  but  this 
cffed  is  merely  temporary.    In  their  operatioa  thefe 
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waters  prove  mildly  laxative,  when  liberally  taken,  though 
this  is  greatly  determined  by  the  ftate  of  ftomach  of  the 
patient.    The  increafed  determination  to  the  kidneys  and 
fkinis  a  more  ufual  effedl  of  their  operation,  particularly 
the  latter;  and  this  ffate  is  highly  favourable  in  the  dif- 
orders  for  which  they  are  commonfy  ufed.    During  a 
courfe  of  thefe  waters  they  impart  a  fulphureous  fmell, 
and  filver  in  the  pockets  of  the  patient  is  tarniffied.  The 
difeafes  to  which  thefe  waters  adrnmiiler  relief  are  nu 
merous ;  aftetf^ions  of  the  ftomach  and  biliary  organs  arc 
among  the  principal,    Difordcrs  of  the  kidnies  and  blad- 
der attended  with  nwich  irritation  and  mucous  difcharge, 
seceive  alfo  benefit.    They  are  regarded  as  improper  in 
all  aftive  inflammatory  ftates,  and  particularly  where  a 
heftic  fever,  difeafed  ftate  of  the  lungs,  or  difpcfition  to 
hsemorrhage  prevails.    Thefe  waters  are  even  more  ex- 
tenfive'y  employed  as  a  hot  bath  than  as  an  internal 
medicine,  aad  they  are  more  medicated  than  any  others 
in  ufe.    From  their  high  temperature  and  fulphureous  im- 
pregnation, they  are  powerfully  detergent,  and  are  found 
of  particular  fervice  in  ftiiFnefs  and  rigidity  of  the  joints 
and  mufcular  parts,  particularly  in  the  confequences  of 
gout  and  rheumatifm,  and  that  weaknefs  which  attends 
palfy.    In  every  cutaneous  eruption  they  are  of  eminent 
benefit;  and  in  this  cafe  the  internal  exhibition  of  the: 
water  ftiould  be  enjoined.    It  is  alfo  a  powerful  tonic  in^ 
that  relaxation  which  fucceeds  a  long  continued  ufe  of- 
mercury.    This  water  is  even  fo  hoi  in  its  natural  tetih- 
perature  as  to  form  a  vapour  bath.    In  this  form  it  is 
much  more  liable  than  in  any  other  to  affedl  the  head, 
and  occafion  flulhings  of  face,,  and  other  marks  of  deter*- 
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mination  to  the  head>  which  require  a  guarded  ufe  in 
applying  it  as  a  remedy.  It  is  therefore  only  occa- 
fionally  employed,  in  order  to  aft  as  a  powerful  fudorific, 
and  to  affift  the  adion  of  the  other  forms  in  obflinate 
cutaneous  compkints. 

CCLVL 
Bor/a  Water. 

This  water  is  near  that  of  Aix,  and  refembles  Ft.  It 
is  of  a  high  temperature,  and  therefore  chiefly  employed 
IS  a  bath,  which  is  done  in  every  form. 

CCLVII. 

Barege  Water, 

The  Barege  waters  have  a  flight  tafte  and  fmell  of 
fulphur.    Th«y  have  a  fmooth,  foapy  feel,  and  they 
lender  the  {kin,  when  immerfed  in  them,  very  fupple  and 
pliable,  diflblving  foap  and  animal  lynoph.    They  are 
chiefly  employed  as  a  bath,  and  frona  their  detergent 
nature  joined  with  their  temperature,  they  are  confidered 
to  poffefs  high  powers  in  refolving  tumours  of  different 
fpecics,  in  rigidities  and  contractions  of  the  tendons  and 
joints,  and  likewife  in  removing  cutaneous  complaints. 
The  warm  bath  is  therefore  ufed  both,  generally  and 
partially,  in  the  form  of  douche.    The  internal  ufe  of 
this  water  is  praifed  in  diforders  of  ftomach  and  bowels, 
connefted  with  an  acid  courfe,  and  alfo  in  jaundice,  in  cal- 
culous complaints,  and  other  afi:*2£lions  of  urinary  organs. 

CCLVIII. 

1  We  have  thus  confidered  the  principal  medicated  wa- 
ters in  ufe,  detailed  their  leading  qualities,  and  ftated 
ibe  principal  difeafes  in  which  they  are  employed,  with- 
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out  entering  into  the  particular  ingredients  of  winch  ed.ch  j 
is  compofed.    Tuis  will  be  better  Teen  at  one  view, 
is  well  arranged  ^y.  Dr.  Saundeis  in  his  late  work  ov.  i 
fubjedl,  from  which  the  prefent  table  is  extraif^ed.    it  will 
be  only  necefl'ary  to  ciofe  the  account  wilii  iome  general  i 
remarks  on  their  contents  and   mode  of  operation  —  • 
Medicated  waters  are  a  remedy  that  ad\  in  two  ways,. 
1  ft.  As  a  fimple  water  ;  and,  2d!y,  As  an  active  imprcg-- 
nation.    Their  operation  in  the  firft  way  was  formcrl/f 
examined  ;  and,  as  an  a£iive  impregnation,  although  the; 
quantity  of  medicine  they  fufpend  is  fmall.  yct  from  the: 
manner  in  which  it  is  diffnfed,  the  activity  of  its  powers? 
is  much  increafed  by  .the  more  extended  furface  to  whichi 
it  is  applied  ;  and  its.-impr^gnation  is  prefented  in  a  forqii 
which  medicine  cannot  otherwife  fo  eafi.'y  convey,  Thin 
is  evident  from  the  complicated  nature  -of  the  feveraii 
impregnations.    But  the  gazeous  products  appear  tb^ 
moft  ufeful  parts  of  mineral  waters.    Their  inhalatiom 
by  the  lungs  was  examined  in  the  former  clafs  of  bodies*, 
and  their  application  given  in  mineral  waters  is  prin^- 
cipally  to  the  ftomach.    Hence  the  fudden  relief  theyy 
generally  give  to  this  organ,  and  hence  their  great  ad-- 
vantage  in  all  its  complaints.    By  the  temperature  of  th'«< 
ftomach  their  principles  are  unfolded  in  it,  and  they  aftil 
with  powers  of  which  we  can  out  of  the  body  form  nbc 
judgment,  and  thus  the  unexpefled  cures  fo  frequently) 
met  with  from  their  ufe.     That  their  effcfts  on  the; 
fyftem  at  large,  as  well  as  on  the  ftoraach,  are  confi- 
derable,  cannot  however  be  denied,  and  this  appears: 
proved  by  the  fulphurated  hydrogen  which   is  fmelt 
«nder  a  courfe  of  thefe  waters.    Every  circumftance^ 
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Indeed  fhews  that  mineral  waters  are  a  mode  of  com- 
bination of  the  powers  of  medicine,  in  a  manner  fuperior 
to  what  can  be  accounted  for  from  their  known  ingre- 
dients,  and  a  mode  of  exhibiting  medicine,  which  is 
therefore  fuperior  to  every  other  in  moft  chronic  difeafes. 
All  the  carbonated  chalybeates  are  much  increafed  in 
their  powers  by  their  height  of  temperature  ;  and  of  all 
folvents  the  carbonic  acid  feems  the  moft  proper  for  this 
mineral.  The  fame  takes  place  in  the  fulphurated  wa- 
tery with  refpedt  to  temperature,  by  increafirg  it  their 
powers  are  rendered  much  more  ad\ive.  This  efFeft  is 
lefs  confpicuous  in  the  faline  waters,  which  depend  more 
on  dilution  than  temperature. 

CLIX. 
Class  III.    Injiammahks . 

Inflammables  formerly  defin.d,  poffefs  a  principle  dif- 
ferent from  that  of  the  two  clafTes  hitherto  t  xamined,  and 
this  p  inciole  txifts,  in  its  mofl;  fimple  (late,  in  three  fub- 
fiances,  carbon,  fulphur,  and  phofphorus,  the  combi- 
nation of  v/hich  with  oxygen  forms  acids, 

CCLX. 

Carbon. 

The  diamond  and  charcoal  are  the  two  chief  fources  of 
carboa.    In  the  former  it  exills  in  a  feparate  (late;  in 
the  latter  it  is  more  compounded.    By  combuftion  of  the, 
former  in  oxygen  by  the  folar  rays,  pure  carbon  has  been 
obtained. 

CCLXI. 
Diamond. 

This  fubftance  is  dilHnguiflied  from  every  other  by  its 
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eminent  luftre,  denfity,  jiardnefs,  and  tratifparency.  It 
is  found  cryftallized,  generally  colourlefs  though  fome- 
times  otkerwife,  and  of  a  varied  appearance.  Its  fpecific 
gravity  is  from  344  to  355,  and  it  is  afted  upon  by  na 
chemical  agent  but  oxygen,  at  a  high  temperature.  When 
placed  in  oxygen  gas,  and  expofed  to  the  folar  rays  con- 
centrated, its  color  fir  ft  becomes  dull,  and  its  furface 
fenfibly  blackened.  When  the  application  is  continued, 
it  at  length  faintly  inflames,  and  requires  the  continued 
application  of  the  fame  power  before  it  is  reduced, 

CCLXII. 

Charcoal, 

Charcoal  is  a  black,  fonorous,  and  brittle  fubftance 
obtained  from  the  combuftion  of  wood,  conduced  in  fuch 
a  manner,  that  the  free  accefs  of  the  air  is  not  permitted, 
the  confiituent  principles  of  the  wood  are  difengaged  in 
new  combinations,  and  the  chaicoal  is  the  refiduum. 
This  fubftanc€,  unlefs  when  red  hot,  is  unchangeable  and 
imcorruptible.  Hence  the  common  praftice  to  fcorch 
the  ends  of  ftakes  that  are  to  be  driven  into  the  ground,  to 
make  them  durable,  and  it  has  a  furprizing  cfFeft.  We 
meet  with  bits  of  wood  fo  charred,  lying  at  confiderablc 
depth  in  the  ground,  which  are  undoubtedly  of  very  con- 
fiderablc antiquity,  and  the  ilrufture  is  no  ways  changed  ; 
it  not  only  refifts  the  effeft  of  air  and  moifture,  but  the 
Hioft  penetrating  matters,  nor  has  any  thing  been  found 
that  adls  upon  it  fo  long  as  it  remains  cold. 

CCLXIII. 

This  fubftance  is  taftclefs  and  Inodorous.  It  is  ex- 
tremely porous,  and  from  this  porofity  is  capable  of  ab- 


INFLAMMABLES. 

forfHng  large  quantities  of  the  gafts,  without  fufFering  any 
diange  of  its  properties.  When  heated  to  the  tempera- 
ture of  ignition  in  contad  with  atmofpheric  air,  it  burns 
with  a  red  or  white  flame,  according  to  the  rapidity  of 
the  combullion,  and  with  the  extrication  of  a  large  quan- 
tity of  caloric.  In  oxygen  its  combullion  is  much  more 
vivid,  and  by  this  it  is  generally  confumed.  The  produdl 
is  an  acid, 5  the  faturation  <jf  carbon  with  oxygen.  Char- 
coal, therefore,  is  a  compound  fubllance,  containing  carbon 
with  a  proportion  of  cxygen, 

CCLXIV. 

Another  fubftance  which  contains  alfo  this  principle  is 
the  plumbago,  or  black  lead.  It  is  of  a  black  color,  foli- 
atei  texture,  foft,  and  fomewhat  unduous  to  the  touch.  It 
is -not  altered  by  expofure  to  air  or  water,  nor  is  it  altered 
jy  fire,  fo  as  to  be  ufed  in  making  crucibles  and  furnaces. 
By  long  ignition,  or  intenfe  heat,  it  is  refolved  into  the 
carbonic  acid,  with  a  refiduum  of  iron.  It  confills  there- 
fore chieily  of  carbon  and  oxygen* 

CCLXV. 

The  fobilances  termed  incombuftible  coal,  rcfemble 
plumbago  in  their  difficulty  of  burning,  and  they  require 
alfo  a  larger  quantity  of  oxygen  than  charcoal  for  their 
faturation.  The  charcoal  of  animal  fubHances  is  only 
xombinable  with  oxygen  at  a  high  temperature. 

CCLXVL 
Sulphur^ 

I  Next  to  carbon,  the  zd  finaplc  in^amraable  body  we 
aientioned  is  fulphur.    It  yields  a  peculiar  odor  when 
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heated,  and  on  being  rubbed  manifefts  eledric  powers. 
It  is  found  in  abundance  in  nature,  in  various  ftates,  or  • 
both  pure,  and  in  a  ftate  of  mixture. 

Native  fulphur  is  either  cryftallized,  or  in  compaft 
maffes,  and  in  both  forms  it  is  found  in  the  neighbourhood  i 
of  volcanoes.  ]t  exifts  alfo  combined  with  the  metals,  and  '. 
from  the  combuftion  of  it  with  iron,  it  is  extrafted  for  ■ 
the  purpofes  of  commerce.  Sulphur  thus  obtained  it  i 
freed  by  fublimation  from  its  impurities,  and  in  this  ftate : 
is  termed  flowers  of  fulphur.  Sulphur  is  alfo  contained  1 
in  fmall  quantities,  in  feveral  vegetable  and  animal  1 
produds. 

CCLXVIL 

Sulphur  is  naturally  taftelefs  and  inodorous.  Its  fpe— 
cific  gravity  is  199.  It  is  infoluole  in  water,  and  meltsi 
at  223  of  Farenheit,  and  at  the  fame  temperature  it  isi 
volatilifed.  F 

ccLxvrn. 

Phojfhoras, 

Thelaft  of  the  fimple  inflammable  bodies  is  phofphorur  . 
It  combines  with  oxygen  at  the  lowed  natural  tempera- 
ture, and  its  produft  is  3  peculiar  acid.    In  the  miner." 
kingdom  it  exifts,  combined  with  feveral  of  the  metals  and 
earths,  and  it  is  a  component  part  of  many  animal  pro- 
ducts. 

CCLXIX. 

Phofphorus,  in  its  pure  ftate,  is  of  a  flefh  colour,  ard  c 
the  confluence  of  wax.    It  is  at  firft  tranfparcnt,  but  be 
comes  white,  and  in  the  fun  yellow.    It  has  a  fpecific  gra- 
vity equal  to  1.9 14.    Jt  melts  in  water'  at  the  tempera 


INFLAMMABLES.       -  izi 

ture  of  99.  When  expofcd  to  atrftofpheric  air,  it  emits 
a  white  fume  of  a  fecid  fmell ;  and  ia  the  dark  it  is 
luminous. 

At  the  temperature  of  100  its  combuftion  is  rapid,  and 
at  160  it  burns  with  a  white  flame,  and  with  the  emiflion  of 
a  large  quantity  of  caloric.  Jts  combuftion  in  oxygen  gas 
is  highly  vivid,  and  it  emits  a  great  quantity  of  light. 
Though  confumed  in  atmofpheric  air  by  a  flow  procefs,  it 
requires  in  oxygen  the  adiflance  of  iieat. 

CCLXX. 

'  Such  are  the  more  fimple  inflammable  bodies ;  and 
proceeding  on  the  predominance  of  this  principle  alone, 
without  regard  to  their  feparale  qualities  or  origin,  we 
next  confider  thofe  ioflnmmables  of  a  more  compound 

CCLXXI. 

Alcohol. 

The  firfl  of  t"hefe  that  claims  attention  is  alcohol,  or  ai. 
it  is  commonly  named,  ardent  fpirlt.  This  kind  of  body 
has  its  name  of  fpirit,  according  to  the  praftice  of  chemifls, 
who  give  it  to  all  the  liquors  afForded  by  diflillation,  and 
of  ardent  or  inflammable,  to  diflinguilh  it  from  the  faline 
and  other  kinds  o/fpirits.  It  is  alfo  termed"  vinous  from 
its  origin  ;  and  in  its  pure  Hate,  redified  fpirit  of  wine  c 
or  when  iHli  farther  purified,  alcohol. 

CCLXXir. 

This  liquor  is  dilHnguilhed  by  pofTcfiing  an  aromatic 
and  refinous  fmell,  a  penetrating  hot  talle,  and  an 
inebriating  quality. 
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ccLXxiir. 

Its  origin  is  from  all  vegetable  matters  that  poflefs  a 
I'weet  or  faccharine  fubftance,  which,  when  diffolved  in 
water,  and  allowed  to  ferment,  produce  a  liquor,  that 
afterwards,  fubjedied  to  diftiilation,  is  alcohol.  The  con-' 
(lituent  principles  of  this  liquor  are  carbon  and  hydrogen, 
in  intimate  union. 

CCLXXIV. 

This  liquor  differs  fomewhat  in  its  qualities,  according 
to  the  particular  vegetable  matter  from  which  it  has  been 
prepared  ;  and  from  its  being  mixed  mere  or  lefs  with 
Ibme  oily  matter,  it  acquires  peculiar  kinds  of  tafte> 
and  flavor. 

CCLXXV. 

To  obtain  it  perfeftly  pure  it  requires  rep^eated  difiil- 
lations,  fo  that  its  wtiter  and  oily  matter  mray  be  thoroughly 
extracted  ;  and  this  may  be  alfo  facilitated  by  certain 
additions  during  the  procefs.  Thefe  confift  in  a  mixture 
of  dried  carbonate  of  pot-afli,  and  to  remove  the  flavor 
of  the  alkali  thus  acquired  by  it,  a  fmall  proportion  of 
alum  is  added  to  the  lall  diftiilation. 

CCLXXVf. 

By  fuch  means  alcohol  of  a  pure  kind  may  be  obtained  ; 
and  while  the  fpecific  gravity  of  this  liquor  is  to  water 
as  815  to  looo,  it  may  be  brought  even  the  length  of 
791.  This  is  generally  deternsined  by  the  hydrometer, 
or  by  its  refidue  of  water  after  eombuftion.  Pure  alcohol 
is  colourlefs  and  tranfparent,  and  is  poflefied  of  feveral 
remarkable  qualities.  It  is  one  of  the  moft  difficirit 
bodies  to  freeze  qf  any  we  know.   There  is  hardly  any 
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fluid  (o  much  expanded  by  heat  or  contracted  by  cold. 
At  174  of  F.  it  is  converted  into  vapour,  and  it  eva- 
porates fpontaneoufly,  very  faft,  and  is  in  every  refpeft  a 
volatile  fluid.  In  vacuo  it  is  converted  into  vapour,  in  a 
heat  below  any  of  the  heats  of  our  atmofphere  ;  and 
on  this  fome  phenomena  of  the  pulfe  glafs  depend.  Ic 
confifts  of  a  head,  tube,  and  ball,  fealed  up  with  a  quan- 
tity of  fpirit  of  wine,  enough  to  fill  one  of  the  balls  and  a 
fmall  part  of  the  flem  ;  and  when  held  in  the  hand,  with 
the  one  end  a  little  higher  than  the  other,  the  fpirit  of 
wine  begins  to  boil. 

CCLXXVir. 

But  the  chief  quality  of  this  fluid,  as  already  noticed, 
is  its  great  inflammability,  which  it  remarkably  difplays 
whenever  approached  by  flame,  burning  with  tranfparency, 
and  without  the  leaft  appearance  of  fmoke.  From  the 
produdls  of  its  combuftion  the  proportions  of  its  prin- 
ciples are  afcertained,  ico  parts  of  this  fluid  being  com- 
pofed  of  2.5  of  carbon,  7.8  of  hydrogen,  and  63.5  of 
water  ;  lb  that  it  contains  lefs  of  the  principle  of  infiam- 
raabilicy  than  any  other  fubflance  of  this  clafs. 

CCLXXVUI. 
This  fluid  can  be  mixed  in  any  quantity  with  water,  in 
which  it  differs  from  other  inflammables  ;  but  the  fpccific 
gravity  of  the  combination  of  the  two  is  never  the  mean 
of  the  fpecific  gravities  of  the  refpedlive  fluids  bein^ 
always  greater.  This  combination  is  accompanied  with  a 
diminution  in  the  capacity  for  caloric,  and  hence  a  rife  of 
temperature  always  attends  it.  The  combination  of 
alcohol  with  water,  in  an  equal  quantity,  forms  proof 
fpirit. 
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CCLXXIX. 
Oi/j. 

The  next  compound  bodies  of  an  inflairimable  nature 
are  oils,  whether  vegetable  or  animal ;  and  the  inflam- 
mable fubftances  in  animals  and  vegetables  are  of  an  oily 
nature,  and  differ  only  in  their  degrees  of  fufibility. 

CCLXXX. 

Of  vegetable  oils  there  are  two  kinds,  the  exprefTed 
or  fixed,  and  the  effential  or  volatile.  The  former  are 
generally  contained  in  the  feeds  and  fruits  of  vegetab'es, 
at  the  period  of  maturity,  being  extradled  by  mechanical 
prefTure,  or  by  decodlion  in  water.  They  are  frequently 
impregnated  with  the  mucilaginous  or  extractive  matter  of 
vegetables,  whence  tliey  acquire  colour,  tafte,  and  odour. 
In  their  pure  ftate  they  are  infipid  and  inodorous,  an'd 
lighter  than  water.  Their  confillence  is  thick  and  tinc- 
tuous,  and  even  at  times  concrete,  or  they  are  rafily  ren- 
dered fo  by  cold. 

CCLXXXr. 

Exprefled  oil  is  equally  infoluble  in  water  and  alcohol, 
nor  can  be  volatized  by  heat,  without  a  change  ;  in  which 
cafe  it  becomes  more  mild  and  limpid,  feparating  a  part 
of  its  conftitueni  principles.  Expofed  to  a  warm  at- 
mofphere,  this  body  acquires  a  fharp  tafte  and  difagree- 
able  fmell.  It  is  alfo  altered  in  confidence.  Thi: 
change  depends  on  the  abforption  of  oxygen,  termed- 
rancidity;  and  it  can  be  rapidly  produced  in  it  by  its 
expofare  to  vital  air. 

CCLXXXII. 

At  the  point  of  ignition,  oil  is  converted  into  vapour, 
and  burns  in  atmofpheric  air  ;  and  the  confequence  -  of 
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this  coiiibullion  is  the  extrication  of  a  large  quantity  of 
light  and  caloric.  When  the  accels  of  the  air  to  tlie 
ignited  oil  is  not  complete,  a  black  Imcke  arifes,  and  a 
quantity  of  carbon  is  depofited.  To  prevent  this,  in  the 
forming  of  candle,  a  flender  wick  is  proper,  which  draws 
up  the  oil  by  capillary  atiraftion,  and  readily  converts  ic 
into  vapour  or  elfe  a  hollow  wick,  which  iillows  a  cir- 
culation of  air  through  it. 

CCLXXXllf. 
The  produds  of  the  combullion  of  oi!  are  chiefly  water 
and  carbjnic  acid.  Thus  a  pound  ofoiive  oil  contains  about 
12  ounces  of  carbon,  and  above  3  ounces  of  hydrogen. 

CCLXXXIV^ 
The  fecond  clafs  of  oils,  or  the  volatile,  is  odorous, 
fapid,  and  generally  pungent  ;  it  varies  in  its  colour, 
confluence,  and  odour,  and  is  chiefly  obtained  by  diftilla- 
tion.  This  oil  is  mollly  of  vegetable  origin.  There  are 
few  oily  principles  found  in  animals  that  belong  to  this 
clafs  ;  but  in  vegetables  there  is  a  great  variety,  and  all 
the  vegetables  in  which  we  can  dilHnguiih  a  fenfible 
odour,  are  of  this  kind.  It  forms  the  moft  ufeful  prin- 
ciple, of  their  compofiti^ir,  and  .is  therefore  termed  their 
eiTeniial  oil. 

CCLXXXV. 

EfTential  oils  differ  from  one  another  in  many  refpe^ls ; 
bat  many  of  them  have  not  been  found  applicable  to  ufe- 
ful purpofes,  and  others  cannot  be  extracted  but  with  an 
expence  exceeding  the  value  that  can  be  fet  upon  them. 

CCLXXXVI. 

"  The  other  qualities  pofleffed  by  effential  oils,  befides 
odour,  arc,  that  feme  of  them  are  very  fluid,  light,  vola- 
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tile,  and  fubtile ;  others  of  them  are  more  heavy,  re- 
quiring more  heat  to  convert' them  into  vapour.  MoH 
of  them,  as  obft-rved,  affeft  the  tongue  with  a  fenfation 
of  a  fliarp,  acrid,  and  burning  tafte.  Some  are  milder, 
lb  that  it  is  difficult  to  give  any  general  rules  refpcfting 
their  qualities.  The  only  one  is  with  regard  to  their 
weight,  that  in  the  colder  latitudes  they  are  lighter  than 
water  ;  in  the  hot  they  are  fo  heavy  as  to  fink  in  that  fluid. 
Eut  even  this  rule  is  far  from  being  jufl: ;  for  the  fame 
oil  appears  in  difFcrent  Rates  in  this  refpedt,  as  in  dillilling 
cinnamon.  When  difxilled  witt^  a  gentle  heat,  it  floats  on 
water ;  but  if  the  diftillation  is  conduced  with  a  ftrong  heat, 
it  finks :  fo  that  the  rule  would  appear  to  be  drawn  from 
the  dry  fpices  from  the  Eaft  and  Weft  Indies,  in  which 
the  oil  is  thicker,  from  the  evaporation  of  the  thinner 
parts. 

CCLXXXVIL 
EfTential  oils  are  preferved  with  difficulty  long  in  per- 
feftion,  and  the  only  way  is  to  keep  them  in  veflels,  with 
glafs  ftoppers,  carefully  bound,  which  are  to  be  kept  iti 
a  cool  place,  and  feldom  opened.  They  become  lefs 
fragrant,  lefs  fluid,  and  of  a  darker  colour,  which  change 
happens  more  quickly  when  they  are  expofed  to  the  air, 
irom  their  abforption  of  oxygen;  and  they  frequently 
depofit,  in  confequence,  cryftals  of  an  acid  nature.  To 
reftore  them  to  their  former  Aate,  it  is  common  to  diftil 
them  with  water,  in  a  gentle  heat, 

CCLXXXVIir. 
The  diftlnguifhing  property  then  of  eflential  oils  is 
their  volatility,  fo  that  in  the  heat  of  boiling  water  they 
raife  viable  fteams,  and  evaporate  copioully.    This  vola- 
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tility  is  gradually  impaired  by  keeping,  as  In  the  oil  of" 
turpentine,  which  fuflcrs  it  very  quickly.  Diftilled  with 
water,  a  portion  ofefiential  oil  is  procured,  much  improved, 
while  what  remains  is  thicker,  darker,  and  lefs  odorous, 
and  the  volatility  can  be  increafed  beyontJ  what  it  was  at 
firit.  The  diminution  of"  the  oil  is  moft  apparent  with- 
out water,  each  time  a  fmall  portion  of  the  water  fepa- 
rates,and  a  thick  refinous  matter  remains,  or  carbonaceoui 
fubilance,  and  by  degrees  the  whole  of  the  oil  is  de~ 
compofed. 

CCLXXXIX. 
Efiential  oils,  when  heated  in  contact  with  atmofpHeric 
air,  are  more  eafily  inPiamcd  than  the  expreft  ox's'.  Thus 
with  the  oil  of  turpentine,  the  wick  of  candle  is  prepared 
for  lighting  quickly.  They  yield  alfo  more  water  by 
their  combuftion.  Hence  they  contain  a  larger  propor- 
tion of  hydrogen  than  the  expreft  oils,  which  is  perhaps 
the  caufe  of  their  greater  volatility  and  inflammability. 

CCXC. 

Eflential  oils  dilToIve  in  water,  in  a  certain  proportion, 
to  that  their  more  volatile  and  odorous  part  become* 
combined  with  it,  and  the  fluid,  in  confequence,  acquires 
a  degree  of  the  pungent  tafte  and  odour  of  the  oil,  and 
difplays  a  whitifli  appearance. 

CCXCI. 

In  their  aftlon  with  the  fimple  inflammable  fubftances, 
the  oil  of  cloves  produces  a  liquid  with  phofphorus,  which 
emits  a  luminous  vapour ;  and  when  it  is  rubbed  upon  the 
flsin  of  the  hands  or  face,  it  makes  them  appear  luminous. 
Thefe  oils  alfo  difl'olve  fulphur,  reduced  to  a  fine  powder, 
the  oil  being  heated.    The  folution  is  of  a  red  colour,  and 

G4 


128  INFLAMMABLES. 

acquires  a  thicker  confluence  ;  it  is  called  balfam  6f 
fulphur,  of  which  there  are  fevcral  kinds. 

CCXCIL 

The  relation  of  fpirit  of  wine  or  alcoliol  to  thefe  oils, 
is  alfo  worthy  notice.  It  diifolves  moil  of  them  with 
eafe,  and  in  confiderable  qaantity,  forming  a  tranf- 
parent  homogeneous  fluid.  This  is  the  cafe  with  all  the 
aromatic  oils,  without  exception  ;  only  fome  can  be  dif- 
folved  in  greater  quantity.  The  fpirit  of  wine  has  a 
greater  difpofuion  to  dillblvc  thofe  that  are  thick  and 
refinous,  than  the  more  fluid,  fubtile,  and  volatile.  A 
feparation  of  the  oil,  in  this  folution,  is  eafily  made  by  the 
addition  of  water.  By  dillillation  of  alcohol  with  thefe 
vegetables  containing  eflential  oil,  dillilled  fpirits  are 
formed,  which  are  the  moft  delicate  preparation  ;  diftilled 
•  th  water,  anore  of  the  oil  is  din"olved  ;  dillilled  with 
fpirit  of  wine,  its  fragrant  part  only  is  carried  oft*. 

CCXCIIL 

Thefe  oils  of  vegetables  are  fecreted  juice?,  lodged  ia 
p;i:  ticular  vefl'els;  fometimes  in  the  bark,  as  in  cinnamon  ; 
forattimes  in  the  root,  as  in  the  plant  that  yields  the  true 
camphor  ;  fometLmes  in  the  wood,  as  cedar  ;  fometimes 
in  the  leaves,  as  mint,  balm,  fage  ;  fometimes  in  the 
flowers,  as  the  mofs-rofe;  fometimes  in  the  feeds  or 
fruit,  as  in  3  great  variety  ;  fometimes  in  the  bark  cvr 
ti;id,  as  in  the  oranges  and  lemons,  of  which  the  external 
furface  is  quite  rough,  with  little  cells  that  contain  the 
aromatic  oils,  which  can  be  burll  by  fqueezlng  the  rind  ; 
and  if  this  is  done  oppofite  to  a  candle,  the  oil  is  thrown 
acrofs  it,  and  forms  fo  many  jets  of  flame. 
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In  general,  they  are  extricated  by  means  of  heat>  and 
diftilling  them  with  water ;  and  in  doing  this  the  vege- 
table fhould  be  macerated  for  forae  time  in  the  Hill,  with 
a  proper  quantity  of  fluid,  and  then  dillilled  with  3 
moderate  heat.    During  the  maceration  the  water  pe- 
netrates, and  opens  the  little  repofitories,  and  the  heat  of 
the  boiling  water  converts  the  oil  into  vapours,  which  are 
carried  over  more  copioufly  by  thofe  of  the  water,  thaa 
they  would  otherwife  rife  of  themfelves ;  fo  as  foon  as  the 
water  is  condenfed  it  becomes  milky,  the  oil  condenfing 
along  with  it,  in  minute  drops  colledted  into  larger, 
which  rife  to  the  furface,  or  fall  to  the  bottom.  This 
operation  is  the  only  means  of  applying  heat  to  vege- 
tables^ in  order  to  extradl  the  oils  of  this  kind  ;  for  their 
volatility  is  but  moderate,  requiring  the  full  heat  of 
boiling  water  to  convert  them  into  vapour  ;  and  we 
cannot  apply  this  heat  to  all  the  parts  of  a  vegetable 
fubllance  in  any  oiher  way  than  by  immerfing  it  in 
boiling  water.    It  is  put  by  itfelf  into  the  Hill,  before  the 
upper  part  of  it  is  in  d.ue  degree  of  heat,  and  by  the 
water  the  heat  is  raifed  to  the  degree  necelTary  to  con- 
vert the  oil  into  vapour  over  the  whole  of  the  fubfl;ance> 
at  tiie  fame  time  ;  and  thefe  vapours  that  would  afcend 
more  difiicultly,  are  pufhed  over  more  quickly  by  the 
afcending  vapours  of  the  water.     It  is  true  that  a 
necefTary  confcquence  is,  that  a  proportion  of  the  oil  is 
dllfolvcd  by  the  water,  which  it  is  impoffible  to  recover 
again ;  but  when  the  operation  is  done  for  the  fake  of 
the  oil,  the  fame  water  can  be  employed  in  the  next 
'  diftillation,  and  the  water  is  capable  of  receiving  only  a 
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certain  quantity  of  the  oils :  fo  it  will  dlllblve  more  of  ' 
the  oils  of  the  fecond  parcel.  ' 

CCXCV. 

From  fome  vegetables,  as  lemon  and  orange,  this  oU! 
■  can  be  obtained  in  a  mechanical  way,  as  being  lodged  ini 
the  rind  ;  and  that  by  either  fqueezing  the  rind,  fo  as  tO) 
burft  the  cells  that  contain  it,  or  by  rubbing  the  rindi 
upon  a  loaf  of  fugar,  the  roughnefs  of  which  breaks  upj 
the  cells,  and  the  oil  is  imbibed  by  its  pores.  The; 
fugar  thus  moiilencd  may  be  fcraped  off,  and  this  opera-- 
tion  continued,  till  a  proper  quantity  of  oil  is  obtained,, 
mingled  with  the  fugar  ;  and  this  nrVayJje  very  ufeful  oni 
many  occalions,  as  the  fugar  is  not  an  unfit  ingredient  tO) 
be  added  to  the  mixture,  in  which  thefe  oils  are  com-* 
monly  ufed. 

CCXCVL 
Camphor, 

This  is  a  fubflance  that  poflefles  properties  that  are 
.  confidered  by  chemifls  as  peculiar.  That  it  is  an  aro- 
.  matic  oil  is  plain,  from  the  greateft  number  of  its  qua- 

Jities,  and  alfo  from  its  origin.    It  is  produced  from  a 

fort  of  laurel,  a  native  of  Japan.  It  is  depof3.ted  in  par- 
>  Ocular  vefTels,  as  the  aromatic  oils  are  ;  and  it  is  extraded 

in  the  fame  manner,  by  expofing  it  to  the  heat  of  boiling 
-  water.    It  is  likewifc  depofited  from  feveral  eifential  oils, 

Vfhen  they  are  long  kept. 

ccxcvn. 

Camphor  is  folid  and  tenacious--,  of  a  white  colour, 
and  femi-tranfparent.  It  pofTeffes  a  ftrong  fragrant 
odour,  and  a  warm  pungent  taftc,  like  the  aromatic  oils. 
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It  isTo  volatile,  that  it  quickly  lofes  weight  when  it  is 
expofed  to  the  air ;  and  at  "a  very  moderate  increafe  of 
temperature,  it  fublimes  unchanged.  It  appears  to  be  a 
volatile  oil,  rendered  concrete  by  carbon,  and  therefore 
highly  inflammable.  It  is  eafily  foluble  in  Tpiri;  of  wine, 
and  eafily  feparated  again  from  it  "by  water.  It  unites 
with  fulphur,  in  a  gentle  heat,  and  its  relation  to  the 
faline  bodies  fall  to  be  afterwards  confidered. 

'.  CXCVIII. 

Bclfams  and  RcJins. 
Under  this'  divifion  of  aromatic  oils  may  be  compre- 
hended alfo  the  balfams  and  refins,  as  nearly  refembling 
them.  They  are  found  in  various  vegetables,  and  arp 
fecreted  juices,  depofited  in  particular  veffels  of  the 
plants. 

CCXCIX. 

In  general,  when  applied  to  the  tongue,,  they  produce 
the  fenfation  of  tafte  with  more  or  lefs  pungency  and 
heat.  Thev  are  all  more  or  lefs  inflammable,  and  pro- 
duce much  foot  during  their  combuftion. 

ccc. 

-  Refins  are  oils  rendered  concrete  by  their  combination 
with  ovygen.  Balfams  are  refins  combined  with  efTential 
oil,  and  a  principle  convertible  by  oxygen  itito  an  acid-,, 
of  the  benzoic  kind. 

CCCL 

Both  fubflanccs  diflblve  readily  in  fpirit  of  wine,  and  are 
again  eafily  feparated  by  water,  in  which  ihey  refen^i)^ 
the  clTcntial  oils.  The  chief  diflindtion  is  in  the  degrtfe<5f 
fluidity  and  volatility.    Many  are  extremely  folid  and 

as 


i>i  INFLAMMABLES. 

very  hard.  The  greater  part  of  the  balfams  have  a 
fenfible  degree  of  fluidity  ;  fome  of  them  are  nearly  as 
fluid  as  fome  of  the  eflential  oils,  while  the  refins  are 
folid  and  brittle.  Jn  the  ordinary  teniperature  of  the  air 
with  heat,  they  melt  into  an  oily  fluid,  not  to  be  diftin- 
guiflied  from  what  Is  called  a  balfam  ;  fome  are  brown, 
fome  reddifh,  fome  more  tranfparent,  and  their  degree  of 
fluidity  is  various.  Indeed  the  fame  individual  balfam 
varies  in  its  confillency,  by  degrees,  if  long  kept,  unlefs 
pains  are  taken  to  confine  the  volatile  parts,  it  fufFers  a 
dillipation  of  them, 

CCCII. 

In  fpirit  of  wine  thefe  fubflances  are,  in  general,  more 
foluble.  Boiled  in  water,  they  are  in  part  converted  into 
vapour,  and  difperfe  their  odour  all  around.  If  the 
vapour  is  condenfed,  they  form  a  perfeftly  fluid,  fragant, 
volatile,  aromatic  oil,  while  the  remaining  matter  is  lefs 
odorous  than  the  balfam  was  at  firfl.  It  varies,  and  is 
commonly  found  to  be  changed  into'a  perfedl  refin,  and 
trittle  in  the  ordinary  heat  of  the  air.  If  this  is  fub- 
mitted  to  inflammation,  there  is  obtained  a  fmall  quan- 
tity of  aromatic  oil;  but  as  the  greateft  part  has  little 
volatility,  the  heat  fcorches  and  changes  the  arrange- 
ment of  their  particles,  forces  oft  oily  vapours  that  are 
called  empyreumatic,  and  leaves  a  refidue  of  carbonaceous 
matter. 

ccciir. 

A  great  variety  of  vegetables  contain  balfams  and 
refins ;  fome  of  them  are  more  foluble  in  fpirit  of  wine, 
and  fome  are  difticultly  foluble  in  it.  Hence  the  dif- 
ferent kinds  of  ibem,  according  to  their  different  degrees 
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•f  tranlparincy,  want  of  colour,  &c.  prove  ufefu!  in  a 
variety  of  arts. 

ccclv^ 

The  balfamic  and  refinous  fubftances  are,  in  general, 
fecreted  juices,  and  are  found  in  the  parts  of  the  vege- 
table. The  procefs,  by  which  they  are  found,  is  not  the 
^me  with  that  employed  for  the  oils.  The  general  manner 
in  which  they  are  obtained,  is  by  cutting  the  vegetable 
in  different  places,  fo  as  to  occafion  the  juices  to  be  fhed 
by  bleeding,  and  it  even  happens  fpontaneoufly,  in  con- 
fequence  of  an  overfulnefs  of  the  velTels  occafioning  them 
to  burft.  Thefe  juices  iflue  out  as  fluid  as  an  aromatic 
oil ;  but  ifl'uing  out  but  (lowly,  they  fuffer  an  evaporation 
of  their  more  fubtile  pans,  and  gradually  increafe  in 
thicknefs  and  confillency,  till  they  acquire  the  confiftence 
of  a  balfam,  or  the  folidity  of  a  relin. 

CCCV. 

There  are  many  of  thefe  fubftances  that  are  applied  to 
various  purpofes  in  the  arts,  as  well  as  being  made  ufe 
of  in  medicine.  Many  of  them  that  are  of  great  tranf- 
parency  and  hardnefs,  when  difTolved  in  fpirit  of  wine, 
compofe  varnilhes,  which  fpread  on  wood,  leave  the 
refin,  while  the  fluid  that  held  it  diflblved,  is  evaporated. 

CCCVI. 

The  exprelTed  or  fixed  oils  already  noticed,  deferve, 
in  concluding  the  volatile  or  eflTential  ones,  to  be  pro- 
fecuced  fomewhat  farther  in  detail. 

The  molt  perfed  oils  of  this  clafs  are  mild,  free  of 
tafte  and  fmell,  and  unftuous  and  greafy  to  the  feel. 
When  compared  with  the  aromatic  oils,  the  greaceV  num- 
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bar  are  flugglfh  and  thick.  They  are  lighter  than  vvatei*, , 
and  are  more  volatile  than  the  aromatic  oils,  fo  that  they  ■ 
do  not  fo  readily  fufFer  the  fame  change  when  expofed  to» 
the  air  ;  but  if  with  the  expofure  heat  concur,  as  that  off 
the  fummer  or  of  the  blood,  they  acquire  an  ofFenfive ; 
fmell,  a  thicker  confidence,  and  a  great  degree  off 
acrimony.  Thus  they  irritate  the  nervous  fyftem,  and  '. 
there  is  no  fubftance  which  is  more  ready  to  produce; 
noxious  efFedls,  when  taken  into  the  body>  than  oils  ini 
»    this  flate. 

CCCVIL 

Such  oils  poflefs  a  great  difference  In  their  difpofuion  i 
to  be  affefted  by  heat.  They  are  not  near  fo  inflammable  ? 
as  the  aromatic  oils,  and  they  have  not  the  leaft  d egret : 
of  volatility  in  the  heat  of  boiling  water,  or  in  fome ; 
degrees  above  it.  Neither  can  they  be  volatilized  by  heat : 
unchanged.  At  a  temperature  below  600  of  F.  they 
remain  fixed,  but  nearly  at  that  temperature  they  arcr 
converted  into  vapour ;  but  the  oil  thus  condenfed  has  I 
loft  its  mildnefs,  and  has  become  more  limpid  and  vola- 
tile, a  portion  of  carbon  being  likewife  depofited. 

CCCVIII. 

Some  artifts  have  occafion  to  boil  lintfeed  oil  for 
painting;  but  it  muft  be  done  in  the  external  air,  from 
the  rifle  of  the  oil  boiling  over,  and  fetting  fire  to  the 
place  where  it  is ;  but  at  the  fame  time  attention  muft  be 
paid  to  the  ftate  of  the  weather,  that  it  be  clear,  as  the 
fmalleft  drop  of  water  falling  into  the  oil,  would  make  it 
boil  over  with  the  greateft  violence. 

CCCIX. 

Undlaous  oils  differ  from  the  aromatic  in  their  difBculT 
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folubility,  as  tliey  neither  difTolve  in  water  nor  fpirit  of 
wine.  With  regard  to  inflammable  fubftance,  thefc  oils 
diflblve  phofphorus,  and  fome  of  them  form  luminous 
liquids,  like  the  aromatic  oils.  Sulphur  is  alfo  dilToIved 
by  them.  The  oil  is  put  into  an  iron  veffel,  adding 
I  or  I  of  the  weight  of  fulphur.  The  oil  is  heated  till 
the  fulphur  melts,  when  it  communicates  a  darker  colour 
to  it.  If  I  part  is  diflblved,  it  forms  a  gelatinous  mafs 
of  J  only;  it  is  of  the  confidence  of  a  balfam,  and  is 
called  the  balfam  of  fulphur.  Oifs  cannot  be  made  to 
difTolve  charcoal,  nor  do  they  mix,  as  already  obferved, 
with  fpirit  of  wine. 

CCCX. 

Some  of  the  fpecies  of  unfluous  oils  are  diftinguilhed  ^ 
by  particular  qualities.  Some  fhew  a  little  affinity  with 
the  aromatic  kinds  containing  a  volatile  principle,  the 
prefence  of  which  is  neceffary  to  their  fluidity  ;  and  as  it 
evaporates,  the  oil  becomes  folid.  The  upper  part,  from 
the  abforption  of  oxygen,  has  a  thick  film  formed  on  it. 
When  thefe  oils  are  fpread  on  the  furface  of  a  body,  as 
wood,  they  acquire  a  particular  confiftence,  and  compofe 
a  thin  covering  of  a  tough  varnifh. 

CCCXL 
Sfermaceli . 

Spermaceti  is  a  concrete  oil,  extradled  from  a  fpecies  of 
the  whale.  It  is  perfedly  mild  and  infipid.  It  is  indif- 
foluble  in  water.  It  has  a  confiderable  degree  of  folidity, 
and  not  having  the  greafy  foftnefs  of  the  other  fats, 
it  does  not  leave  a  greafy  ftain  upon  clothes ;  but 
when  cold  it  can  be  rubbed  off.  It  melts  in  heat  below 
boiling  water,  and  it  congeals  like  water  congealing 
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into  ice  ;  and  without  palTing  into  any  intermediate  ftaie  of 
foftnefs,  it  forms  a  mafs  that  is  white,  fomewhat  tranfparent 
like  alaballor,  and  cf  a  foliated  {lrut\ure,  like  talc.  It  is 
mixed  with  the  fat  of  a  particular  fpecies  of  the  whale, 
is  fluid  in  the  animal,  but  congeals  when  expofed  to  tiie 
air;  it  is  feparated  from  a  quantity  of  fluid  oil  mixed 
with  it,  by  colature,  by  putting  the  matter  into  bags, 
when  the  fluid  oil  is  drained  away,  and  expofed  to  a 
violent  prefTure,  it  it  fqueezed  out ;  the  fpermaceti  is  then 
found  in  the  form  of  little  tranfparent  fcales,  It  is  next 
melted  with  a  fmall  quantity  of  cauftic  alkali,  which 
unites  with  the  remaining  oil,  and  changes  it  into  a  foap, 
while  the  fpermaceti  is  not  difpofed  to  unite  with  the 
alkali  in  the  Icalt. 

CCCXII. 

Spermaceti  burns  with  a  very  white  flame,  and  rifes 
totally,  if  diflilled  on  a  violent  fire,  alTuming  a  reddifli 
tinge,  and  loflng  its  natural  confirtenee  by  repeated 
diftilhitions.  Alcohol  diffolves  it  by  the  afliftance  of  heat, 
but  lets  it  fall  as  it  cools.  Its  folution  tak<s  place  alfo 
by  the  fixed  and  volatile  oils. 

CCCXIII. 

Bees'  Wax 

Is  C3nne£led  to  the  fixed  oils,  in  the  fame  way  as 
camphor  is  to  the  volatile.  It  is  produced  in  the  antherr- 
of  flowers,  from  whence  it  is  colledted  by  the  bee.  Jt 
is  yielded  alfo  by  the  fruit  and  leaves,  and  is  fometime 
contained  in  their  juices.  It  differs  from  fpermaceti  in 
having  a  greater  degree  of  folidity.  When  diftilled  the 
greater  part  rifes  in  an  oily  form,  feme  part  in  the  form 
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of  a  liquid  oil,  the  greateft  part  having  fome  degree 
'of  folidity,  and  the  mai's  is  tiien  termed  the  matter 
of  vax,  and  which  has  a  lels  otFcnfive  fmell  than  nioti 
of  the  empyreumatic  oils.  It  is  inflarximable,  and  the" 
produifls  of  its  inflammaiion  are  water  and  carbonic  acid  ; 
and  from  the  quantities  of  theie  the  proportions  are 
calculated  to  be  13  parts  of  carbon  and  2  of  hydrogen, 

CCCXIV. 
Lac, 

A  fubflance  of  a  fimilar  origin  is  lac.    It  is  a  kind  of 
wax,  collefled  by  red-winged  ants  in  the  Eaft  Indies, 
from  flowers,  which  they  tranfport  to  the  fmall  branches 
of  the  trees  where  they  make  their  nelb.    It  is  imported 
in-  fmair  flicks,  named  ftick  lac.    The  branches  of  the 
twes  are  covered  over  with  it  to  a  confiderable  degree  of 
thicknefs.    It  forms  an  unequal  covering  over  the  (lick, 
of  a  dark  colour  or  orange  colour.    It  is  full  of  cells,  but 
more  irregular  than  thofe  of  the  bees,  and  at  the  bouom 
of  the  cell  there  are  the  remains  of  tire  infefl ;  but  it  Is 
prepared  before  it  comes  to  the  (hops.    The  lac  is  beat 
off,  and  lleeped  in  water,  to  extract  the  colouring  matter 
which  is  ufed' in  dying.    What  remains  is  called  feed  lac, 
confilting  of  fmall  grains  into  which  the  lac  breaks  when 
taken  forcibly  off  the  furface  of  the  twigs.    On  other 
occafions  tiie  heat  is  applied  to  it  in  a  greater  degree,  in 
Oi'der  to  get  more  of  the  colouting  matter,  which  makes 
it  melt,,    it  rifes  to  the  furface,  is  then  fkimmed  ofi-'  the 
water,  and  cooled  in  plates  of  metal,  wlien  it  is  called 
fliell  Jac. 

CCCXV. 

This  fubltance  refembles  bees'  wax  iti  fevcal  parti- 
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culars,  but  it  has  a  greater  degree  of  hardiiefs.  Thcrjj 
greater  part  of  i:  diffolves  in  fpirit  of  wine,  and  forms  t'tV 
remarkably  hard  varnifh,  which  is  capable  of  receiving  ail 
very  fine  poliih  ;  but  from  its  dark  colour,  it  h  incapable  of  n| 
being  employed  to  flain  works  that  have  a  vai  ic;y  of  colours. . 

CCCXVL 

Such  are  the  chief  remarks  to  be  made  on  the  fixedi 
or  un£tuous  oils,  and  on  the  fubftanccs  that  moft  refemble: 
them.  On  their  ufe  and  origin,  it  may  be  obfcrved, , 
that  though  the  aromatic  oils  are  moft  precious,  the  fixedi 
oils  are  moft  valuable  and  ufcful.  They  are  producedi 
in  great  quantity,  and  hence  are  not  high  priced.  Thejrf 
are  a  necfeflary  part  of  diet  in  all  parts  of  the  world,  iai 
the  form  of  butter  from  milk  ;  of  olive  oil ;  from  vege*- 
tables.  Sec.  They  alfo  afford  light  in  the  night-time,', 
and  they  are  one  of  the  conveniences  that  contribute  tOJ 
render  fome  climates  inhabitable.  In  Lapland  they  keepp 
their  habitations  warm  by  means  of  them.  The  lampp 
conftantly  burning,  is  the  principal  part  of  the  houfeholdi 
furniture.  They  are  receffary,  as  we  fhall  find,  inn 
making  foap  and  dimirifhing  friftion  in  machines,  anix 
many  of  them  are  ufeful  as  paints  and  varniflies,  to  de». 
fend  wood  from  the  air  and  water,  H 

CCCXVII.  I 
jinimal  Fat, 

Fixed  oils  are  not  confined  to  vegetable  fubftancei, , 
but  alfo  abound  in  the  bodies  of  animals.  In  finies  thef^t 
form  a  covering,  and  preferve  their  heat  in  the  denfe  and! 
cold  element  they  inhabit.  Thefe  oils  are  immediatelyv 
under  the  fkln  ;  they  are  both  in  vegetables  and  animals  s 
fecreted  juices ;  they  are  found  in  vegetables  in  diftcreat.: 
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parts,  and  they  are  extrafted  by  various  operations ;  ge- 
nerally by  exprefiion  from  feeds.  Thus  Hntfeed  is  ground 
down  to  a  meal,  and  expofed  In  a  ftrong  hair  bag  to 
violent  prefTure,  and  a  little  heat  is  employed  to  give  a 
greater  degree  of  fluidicy  and  facility  to  the  exprefiion. 
In  other  cafes,  when  it  can  be  in  feme  meafure  difToIved 
in  water,  the  fubltances  are  infufed  in  this  fluid,  as  in 
the  oil  of  olives,  &c.  The  oil  feparates,  and  rifes  to  the 
top,  and  all  the  oils  of  animals,  as  that  in  the  cellular 
membrane,  are  foluble  in  water  by  coition  ;  and  this 
method  is  the  moll  convenient  for  extraiiling  them. 

cccxvm. 

Animal  oil,  diftinguifhed  by  the  name  of  fat,  is  of  a 
white  colour,  fometimes  yellow,  of  an  infipid  tafte,  and  of 
various  confiftence  in  different  animals.    It  differs  both 
in  the  individual,  as-well  as  in  the  part  of  the  body  which 
)roduces  it.    On  expofure  to  the  air  it  becomes  rancid. 
From  the  abforption  of  oxygen.    It  is  alfo  decompofed 
>y  heat,  and  from  this  decompofition  there  is  produced 
in  acid  liquor,  an  acrid  empyreumatic  oil,  and  carbonated 
lydrogen,  having  a  refidue  of  charcoal.    The  acid  liquor 
las  been  fuppofed  a  peculiar  one,  termed  the  febacic 
icid.    When  obtained  pure  It  is  fluid  and  colourlefs,  has 
i  pungent  odour,  and  a  fliarp  acid  tafte.    It  is  decom- 
5ofed  by  heat,  carbonic  acid  being  difengaged,  and 
;harcoal  remaining. 

CCCXIX. 

When  oils  are  diftilled  with  a  heat  above  that  of  boiling 
vater,  fo  that  they  are  made  to  afl'ume  the  form  of 
/apours,  they  never  fail  to  undergo  a  change.  They 
3ecome  highly  acrid  and  ftimulating,  as  well  as  fetid 
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and  dl^agreab^e.  In  this  flate  they  are  termed  empy- 
reumatic  oils,  and  are  dilVinguiflied  into  four  varieties, 
viz. 

1.  Thofe  produced  from  the  balfams  and  refins* 

2.  Thofe  iiom  the  fixed  oils. 

J.  Thofe  from  the  vegetable  fabftances  that  do  not 
contain  a  formed  ©il.  And 

4.  Thofe  from  anim«al  fubR'anccs  that  are  not  of-  an 
oily  nature. 

CCCXX.  ' 

The  firll  divlfion  has,  along  with  the  burnt  and  difagree- 
able  flavour,  fome  of  the  odour  of  the  aromatic  oil.  The 
balfams  and  refins  always  give  out  a  quantity  of  aromatic 
oil,  which  is  mixed  with  the  empyreumatic  from  the  more 
fixed  part  of  the  refinous  matter,  fo  as  to  communicate 
fome  degree  of  the  particular  flavour. 

The  fecond  dlvifion  has  always  an  odour  more  or  lef» 
refembling  that  of  the  fnufF  of  a  candle  or  lamp  ;  a  quan- 
tity of  undluous  oil  continues  to  evaporate  from  the 
wick,  and  the  fteams  affed  our  organ  of  fmell. 

The  third  divifion  has  more  or  lefs  the  odour  of  tar, 
and  is  not  diftinguifliable  from  it ;  it  is  attended  with  the 
fmell  and  odour  of  the  wood  that  is  burninc;. 

The  fourth  kind  has  always  an  odour  refembling  that 
produced  by  the  burning  of  bones,  and  other  animal 
fubllaiiccs, 

CCCXXI. 

Thcfe  oils,  as  firft  diftilled,  are  always  dark  coloured, 
and  have  a  confiderable  degree  of  thicknefs  and  vifcidity. 
They  are  eafily  foluble  in  fpirit  of  wine,  and  mifcible  in 
fome  meafure  in  water,  and  they  want  the  lubricatirg 
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-epacicy  of  the  undtuous  oils.  If  they-  are  repeatedly 
dillilled  they  acquire  a  greater  degree  of  tenuity,  fluidity, 
and  volatility,  and  the  dark  colour  goes  off.  There  are 
many  of  them  that  can  be  rendered  as  colourlefs,  fluid, 
arid  volatile  as  fpirit  of  wine.  They  then  mi,v  more 
readily,  with  water,  which  ads  chiefly  on  their  more 
volatile  parts.  The  moil  fetid  of  the  empyreumatic  oils 
are  thofe  from  animal  fubllances  that  are  not  of  an  oily 
nature.  Some  of  them  have  been  highly  recommended 
in  mtdicine,  as  powerful  anodynes ;  but  the  trouble  of 
preparing  them,  and  the  difficulty  of  preferving  them, 
have  made  them  be  lefs  attended  to.  They  muft  be 
diililled  five  or  fix  different  times,  and  the  oil  put  into  a 
clean  veffel  each  tline,  which  is  attended  with  confiderable 
trouble  and  e.xpcncc,  •  as  it  is  difiicult  to  free  the  veffels 
of  the  thicker  matter  remaining  after  the  diftillation,  and 
the  exctlFivc  fcccor  of  the  oil  renders  the  operation  very 
difagreeable  ;  and  when  they  arc  prepared,  they  are  liable 
to  depravation  by  keeping. 

CCCXXH. 

But  there  are  fome  kinds  applied  to  more  extenfive 
ufes,  as  tar.  ]l  is  the  empyreumatic  oil  of  pine  and  of 
different  kinds  of  fir  trees.  It  is  expelled  from  them  by 
hear,  and  condenfed  hallily,  fo  as  to  obtain  the  greatcft 
quantity  of  this  oil. J  and  as  thtfe  trees  all  contain  a  quan- 
tity of  balfamic  matter  and  aromatic  oil,  the  tar  has  that 
adhering  to  it. 

CCCXXHI. 
Bitumens, 

The  lad  diviiion  of  inflammable  bodi<;s  comprehends  the 
bitumens,  which  are  generally  of  a  Ih  ong  fmell,  are  fluid. 
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foft,  or  folld,  and  afford  by  diflillation  an  empyreumatic 
oil.  They  are  found  in  three  ftates,  exuding  from  cre- 
vices, floating  on  waters,  or  forming  ftrata  in  the  earth. 
They  confill  of  the  fame  principles  as  vegetable  matter, 
of  carbon,  hydrogen,  and  oxygen  ;  and  there  are  often 
mixed  with  them  the  remains  of  vegetable  matter.  They 
arife,  therefore,  from  the  flow  decompofition  of  vegetable 
fubftances  lodged  in  the  earth,  or  they  depend  on  the 
aftion  of  heat,  without  the  accefs  of  air. 

CCCXXIV. 
Naphtha  and  Petrolea. 
The  naphtha  is  an  oily  liquor,  limpid  and  colourlefsi 
of  a  penetrating  fmeil,  volatile,  and  highly  inflammable, 
having  a  fpecilic  gravity  of  708  to  847.  It  will  burn  on 
the  furface  of  cold  water,  and  it  does  it  with  a  fmoke  like 
all  other  oils.  A  liquor  of  this  kind  is  generated  from 
particular  fprings  and  wells  in  Perfia,  and  in  the  duchy 
of  Modena  in  Italy,  Others,  inferior  to  this,  more  fre- 
quently occur  under  the  name  of  petrolea,  of  a  biown  or 
black  colour,  and  lefs  agreeable  odour,  in  various  parts 
of  Europe,  in  the  crevices  of  rocks,  in  fprings  and  wells. 
The  afphaltus  is  another  fpecies  of  the  fame,  folid  and 
brittle,  and  altered,  perhaps,  by  expofure  to  the  air,  ]t 
melts  by  heat  and  is  decompofed,  affording  an  empy- 
reumatic oil,  car,bonated  hydrogen,  and  carbonic  acid. 
None  of  thefe  varieties,  when  burnt,  leave  any  earthy 
reiiduum. 

CCCXXV. 

The  bitumens,  in  confiflence,  refe-mble  the  vegetable 
balfams.  Thofe  of  them  that  are  more  fubtlle  than  the 
kinds  defcribed,  fo  raiely  occur,  and  are  fo  coftly,  that 
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few  experiments  have  been  made  upon  them.  The  more 
I  fluid  ones  float  on  fpirit  of  wine,  and  readily  diflblve  in  it. 
The  thicker  kinds  derive  their  confluence  from  a  greater 
proportion  of  folid  matter.  When  diftilled  tliey  become 
like  the  fluid  kinds,  acquire  a  greater  tenacity,  tranf- 
parency,  and  volatility.  Upon  the  whole,  the  dif- 
ferent varieties  refemble  the  empyreumatic  oils,  and  are 
obtained  by  heat  from  the  folid  bitumens ;  of  thefe  there 
are  two  kinds. 

CCCXXVI. 

The  firft  is  the  amber  or  fuccinum,  which  is  a  bitu- 
minous concrete,  of  a  yellow  or  brown  colour,  and  more 
I  or  lefs  tranfparent.     In  its  colour,  however,  there  is 
[  confiderable  variety  ;  fome  pieces  being  clear  and  tranf- 
I  parent,  fome  opaque  and  whitifli,  fome  dark  coloured; 
the  moft  valued  fpecimens  are  of  a  pale  yellow  colour. 
On  being  flightly  rubbed,  it  acquires  eledtric  powers ; 
only  a  fmall  portion  of  it  is  diflblved  by  fpirit  of  wine. 
h  gives  the  moft  remarkable  phenomena  when  expofed 
to  heat.    Being  rubbed,  the  odour  of  it  that  exhales  re- 
fembles  the  aromatic  refinous  fubftances,  and  is  increafed. ' 
,  In  a  greater  heat  it  acquires  a  brown  colour,  emits  fome 
;  fleams,  and  undergoes  a  ftate  of  fufion.    It  then  becomes 
(  quite  dark  and  opaque,  and  it  is  employed  in  this  ftate  in 
the  compofition  of  fome  varnifties.    At  the  fame  time  it 
emits  very  penetrating  vapours,  burns  with  a  greyiftx 
flame,  and  leaves  a  coaly  refiduum. 

CCCXXVII. 

'     When  this  fubftance  is  diftilled,  the  empyreumatic  oil 
•  produced  is  moftly  thick,  and  of  a  blackifli  colour,  and 
has  a  heavy,  penetrating  odour.    When  it  is  repeatedly 
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dilVilled  it  becomes  more  fluid  and  tranfparent,  and  can 
be  rendered  quite  limpid  ;  in  which  ftate  it  is  faid  to 
refemble  the  finer  kinds  of  petrolea,  particularly  the 
naphtha.    It  is  then  termed  redliiied  oil  of  amber, 

CCCXXVTIL 

The  origin  of  amber  has  been  much  difputed,  whether 
It  is  originally  a  fo(Gl,  or  is  produced  from  vegetable 
matter.  The  only  reafon  to  imagine  it  is  entirely  a 
foflil  body  is,  that  it  is  found  at  fome  depth  below  the 
furface  under  certain  ftrata.  The  greateO.  part  that  we 
have  comes  from  the  Baltic.  A  conliderable  quantity 
is  found  floating  on  the  fea  on  thefe  coafts,  being  waflied 
out  of  the  foil  by  the  agitation  of  the  waves,  when  thcjr 
penetrate  through  different  ilrata,  firft  through  one  con- 
taining foflil  wood,  vaiioufly  compared  together  ;  under 
this  a  llratum  of  vitriolic  minerals  ;  below  this  the  amber 
is  found  difperfed,  in  various  fizes  ;  but  when  it  is 
examined,  we  find  manifeft  proofs  of  its  having  been 
produced  originally  at  the  furface  of  the  earth. 

CCCXXIX. 

Amhergrifef, 

The.fecond  of  the  folid  bitumens  is  ambergrife.  It 
refembles  amber  in  feveral  chemical  qualities.  It  is  a 
light  alh-coloured  body  found  on  the  fea-fliores  in  thr 
Eaft  Indies.  It  is  opaque,  and  of  a  granulated  flrufture 
It  has  a  light  agreeable  odour,  melts  with  a  gentle  heat 
without  fufi^ering  any  change;  and,  if  farther  heated  ir 
clofe  veflels,  it  gives  an  oil  like  that  of  amber.  It  alio 
diflfolves  in  fpirit  of  wine,  by  means  of  heat,  and  is  ufed 
in  the  compofition  of  perfumes. 
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CCCXXX. 

The  origin  of  this  fubllance  is  uncertain.  It  appears 
to  be  fomewhat  fiaiilar  to  that  of  amber.  Jt  is  found  in 
mafl'es,  from  one  to  a  hundred  ounces.  The  greateil 
quantity  is  found  in  the  Indian  ocean  ;  but  we  aifo  meet 
with  it  in  our  own  and  in  the  Northern  Seas.  It  is  found 
likevvife  adhering  to  the  rocks,  and  in  the  ftomachs  of 
the  moft  voracious  fifhes ;  thefe  animals  fwallowing  at 
particular  times  every  thing  they  happen  to  meet  with. 
Jt  has  been  particularly  found  in  the  inteftines  of  the 
whale,  and  moft  commonly  in  fick'y  filh,  b?ing  fuppofed 
the  caufe  or  efFed  of  difeafe.  We  cfcen  find  in  it 
relifls  of  animal  and  vegetable  fubftanres,  the  bones  and 
beaks  of  birds,  and  infeiSts  ;  and  as  it  refcmbles  bees-wax, 
melting  like  it,  it  would  appear  that  it  has  been  originally 
bees-wax,  which  having  been  buried  under  the  furface  of 
the  earth,  or  having  floated  a  long  time  on  the  ocean, 
has  undergone  a  confiJerable  change  ;  and  we  know  the 
amazing  quantity  of  bees-wax  and  honey  that  is  fome- 
times  colleded  by  bees,  in  their  wild  ftate,  as  in  America. 
In  old  trees  quantities  have  been  found,  fufficient  for 
filling  feverti  hogfheads;  and  in  rocks  and  caves  along 
the  fea-fliore,  quantities  may  be  gathered  together,  2nd 
by  being  buried,  or  by  floating  on  the  water,  they  may 
undergo  a  change,  fo  as  to  be  converted  into  this 
fubftance. 

CCCXXXI. 
Coal. 

The  lad  of  the  folid  bitumens  is  coal,  vihich  is  well 
known  as'  a  ufeful  fuel.  It  is  of  confiderable  variety, 
and  differs  from  the  preceding  fubllances  in  containing 
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earthy  and  Carbonaceous  matter  ;  the  different  propor- 
tions of  which  give  rife  to  its  different  varieties.  It 
burns  with  flame  and  fmoke,  and  leaves  a  refiduum  of 
afhes.  Expofed  to  heat,  in  clofe  veffels,  it  affords  an 
empyreumatic  oil,  carbonated  hydrogen,  carbonic  acid, 
ammonia,  and  fometimes  fulphuric  acid  ;  the  refiduum  is 
carbonaceous  matter,  and  when  burned  to  whitenefs,  it» 
afhes  are  chiefly  argillaceous  eaith,  with  oxyd  of  iron. 

CCCXXXII. 

Coal  is  generally  found  in  extenflve  flrata,  and  the 
chief  varieties  of  it  are,  1.  The  common  Parot  coal; 
2.  The  fat,  or  blackfmith's  coal ;  3.  The  Kilkenny,  or 
blind  coal ;  and  4.  The  candle  coal. 

CCCXXXIII. 
The  Parot  coal  differs  from  the  fat  coal,  in  being  more 
inflammable,  and  in  burning  with  a  much  more  copious 
flame.    Expofed  to  heat,  in  clofe  veffels,  it  gives  out  a 
quantity  of  empyreumatic  oil,  which,  by  repeated  diftil- 
lations,  acquires  a  great  degree  of  tenuity.    At  iirft  it 
is  thick  and  very  black,  but  it  becomes  light  coloured^ 
and  fo  volatile  as  to  take  fire  on  the  leaft  approach  of' 
flame ;  on   the  furface  of  water  thus  refembling  the : 
naphtha  and  petrolea,  which  were  formerly  employed  in  1 
the  art  of  war,  fpread  on  the  furface  of  water,  and  fet; 
on  fire,  in  order  to  burn  the  enemies*  Ihips. 

CCCXXXIV. 

The  fat  coal  contains  a  great  quantity  of  inflammable 
matter  ;  but  in  fo  volatile  a  flate  that  it  requires  fome; 
art  to  blow  it  up,  as  it  is  difpofed  to  undergo  a  fort  af< 
fufion.   The  fnoall  pieces  unite,  and  concrete  together.  ' 
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This  is  a  valuable  property,  and  which  render*  the  Englilh 
coal  Co  efteemed  in  commerce,  becauTe  in  the  working 
and  (hipping  it  is  not  liable  to  any  wafte  and  decay. 
The  dull  of  it  proves  juft  as  ufeful  as  the  folid  pieces, 
whereas  the  Scots  coal,  of  the  common  kind,  is  cut,  dif- 
pofed  to  bake  together,  and  the  duft  of  it  extinguilhes 
the  fire,  like  fand.  But  thefe  6rft  unite  together,  in 
confequence  of  the  partial  fufion,  and  form  large  maffes, 
which  are  afterwards  broken,  in  order  to  animate  the 
fire. 

CCCXXXV. 

The  blind  coal  is  a  fort  of  natural  charcoal,  as  formerly 
noticed.  By  its  external  appearance  it  is  not  to  be  diftin- 
guifhed  from  the  other  coal ;  but  in  the  fire  there  is  a  great 
difference.  It  does  not  give  out  the  fmalleft  appearance 
of  flame,  bat  contains  the  inflammable  matter  in  a  more 
fixed  ftate.  Expofed  to  heat,  in  clofe  veflTels,  it  does  not 
give  out  any  empyreumatic  oil.  Some  change  has  been 
produced  to  form  this  coal,  by  the  application  of  fubter- 
raneous  heat  upon  coal  of  the  common  kind,  as  the  difli- 
pation  of  its  more  volatile  part,  and  a  vein  of  coal  cinder 
is  adlually  found  near  the  town  of  Ayr. 

CCCXXXVL 
On  examining  the  extenfive  llrata  of  coal,  we  find 
every  reafon  to  conclude  that  it  is  of  vegetable  origin. 
We  meet  very  frequently  wirfi  appearances  in  it  fo  much 
refembling  thofe  of  the  charcoal  of  wood,  that  there  is  no  ' 
room  to  doubt  that  thefe  raaffes  have  been  formed  from 
pitfces  of  wood,  that  have  undergone  fuch  a  change  as  to 
give  the  appearan''e  of  charcoal.  We  fee  the  fibrous 
appearance  of  the  charcoal,  and  that  it  po/Tefles  the 
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qualities  of  it ;  and  we  obferve  that  it  is  found  in  the 
neighbourhood  of  ilrata,  formed  by  a  difpofition  for 
water.  At  leaft,  in  this  part  of  the  world,  confiderable 
quantities  of  coal  and  free-ilone  are  intermixed,  which 
laft  is  formed  from  fand,  arranged  by  water.  Befides  we 
find  large  coUedlions  of  wood,  under  the  furface,  ftill 
retaining  its  principle,  as  near  Exeter  in  Devonfhire  ; 
only  it  is  fo  bituminous  that  it  cannot  be  made  ufc  of  for 
ordinary  fuel,  and  is  only  employed  for  burning  lime  : 
and  in  no  other  parts  do  we  find  fuch  amazing  quantities 
of  wood  or  trees,  compared  together,  fo  as  to  form  very 
thick  and  extenfive  ftrata. 

CCCXXXVIL 

Thefe  fa£ls  plainly  fliew,  along  with   many  other 
phenomena,  that  this  globe  has  undergone  great  changes; 
that  what  was  once  above  the  furface  is  now  buried  a| 
a  great  depth  below,  and  what  was  at  a  great  depth  is 
now  expofed  to  the  air.    So  we  find  rcafon  to  conclude, 
with  regard  to  the  foflil  inflammable  fubftances,  that 
they  have  all  derived  their  origin  from  vegetables.  We 
lind  traces  of  thefe  in  amber,  &c. ;  and  with  regard  to  the 
fluid  inflammables,  they  reTemble  the  empyreumatic  oils, 
and  are  probably  produced  by  the  deflru£\ion  of  inflam- 
mable fubftances,  by  fubterraneous  fires ;  and  we  find 
them  in  countries  that  abound  with  volcanoes,  as  iti 
Italy,  where  the  different  kinds  of  naphtha  and  petrolea 
iffue  from  the  crevices  of  rocks,  and  float  on  the  waters 
of  particular  fpring?,  and  the  whole  of  the  country  hat 
fubterraneous  fires  at  prefent,  or  the  marks  of  fires  that 
k^ve  exiiled  before. 
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cccxxxviir. 

From  this  view  of  inflammable  fubftances,  we  find, 
that  their  bafe  confiUs  of  one  of  three  limple  bodie?, 
carbon,  fulphur,  or  pholphorus  ;  and  that  thefe  fimpJe 
bodies  are  united  with  various  extraneous  matters.  Thus 
diamond  confills  of  carbon,  in  its  pureil  flate  ;  charcoal 
confilts  of  carbon,  with  a  proportion  of  oxygen ;  plum- 
bago is  carbon,  with  a  proportion  of  oxygen  and  iron. 
Proceeding  farther,  we  find,  alcohol  confills  of  a  union 
of  carbon  and  hydrogen  ;  that  the  oils  contain  carbon,  in 
a  very  confiderable  proportion  ;  that  in  the  fixed  oils  it 
is  combined  with  mucilage,  and  in  the  volatile  ones  with 
aroma  ;  that  camphor  is  a  volatile  oil,  rendered  concrete 
by  its  carbon;  that  wax  is  formed  of  carbon,  in  a  large 
proportion  ;  and  that  the  bitumens  confiil  alfo  of  a  large 
ihare  of  this  principle,  with  a  contamination  of  earth  and 
other  matters. 

CCCXXXIX. 

Sulphur,  again,  the  fecond  of  the  flmple  Inflammables, 
may  be  confidered  as  the  grand  mineralizing  agent ;  and 
its  combinations,  therefore,  will  appear  in  a  clafs  of  bodies 
vve  are  afterwards  to  confider. 

Phofphorus,  the  laft  of  the  three,  compofes  the  prin- 
cipal bafe  of  the  hard  parts  of  animals,  particularly  the 
bones,  and  is  found  in  greateft  abundance,  and  is  moft 
eafily  procured  from  the  bodies  of  animals. 

Thus  each  of  them  may  be  feparately  confidered  as  the 
proper  inflammable  bafe  of  the  vegetable,  mineral,  and 
animal  kingdoms,  though  not  exclufively  confined  to  thefe. 

CCCXL. 

We  have  thus  examined  the  clafs  of  inflammable  bodies, 
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both  in  their  fimple  and  more  compound  ftate.  This 
dafs  we  find  highly  important  in  medicine  ;  of  the  fiinpie 
inflammables,  carbon  and  phofphorus  enter  largely,  a$ 
conAituent  principles,  into  the  animal  body  ;  and  of  the 
compound  fubllances,  the  undloous  oils  do  the  fame. 

Carbon  is  that  principle  which  is  the  bafe  of  vegetable 
matter,  and  which  is  transferred  to  the  animal  body  from 
that  fource.  Its  extrication,  therefore,  by  the  procefs  of 
refpirat-ion,  is  gradually  and  conftantly  taking  place,  by 
the  abforption  of  oxygen  decompofing  it,  in  order  to 
allow  complete  animaiization  to  enfue,  and  the  real  animal 
principle,  or  azote,  to  prevail. 

Phofphorus,  again,  is  a  particular  conllituent  of  th^ 
bones,  as  carbon  is  of  the  fofier  parts ;  and  they  confifl 
almoft  entirely  of  phofphate  of  lime,  with  a  fibrou* 
parenchyma. 

Sulphur  is  contained  in  very  fmall  proportion  in  ani- 
mals ;  but,  at  the  fame  time,  it  is  much  ufed  in  medicine* 

CCCXLL 

As  a  medicine,  falphur  is  diftinguilhed  by  its  infolubility 
in  the  animal  fluids,  by  its  fpecific  aftion  in  pforic  af- 
fetlions,  and  by  its  power  of  diminifhing  the  adlivity  of 
other  medicines  of  a  metallic  nature.  The  firft  arifes 
from  its  entering  fo  little,  as  a  conftituent  part,  into  the 
principles  of  the  animal  body  ;  the  fecond  is  a  con- 
fequence  of  its  highly  penetrating  and  difFufible  nature^ 
afting  as  a  powerful  ftimulus  on  the  extreme  cutaneous 
Veflels,  and  hence  applied  in  any  manner  it  is  equally 
tffedual ;  and  the  third  is  by  reafon  of  its  abftradling  from 
fuch  metallic  remedies  that  part  of-the  oxygeqous  principle 
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wfiich  gives  them  oxydation,  and  on  which  their  aftivity 
depends. 

CCCXLIL 

Carbon  has  of  late  been  introduced  as  a  medicine,  in- 
its  compound  ftate,  or  in  tlie  form  of  charcoal,  againft 
internal  haemorrhage  and  external  ulceration.  In  the  firft 
cafe  it  is  given  in  powder,  and  will  no  drubt  be  fucceffful 
in  arterial  haemorrhage,  by  lertening  aflion,  and  abllradt- 
ing  that  principle  to  which  the  change  of  the  fluid  in 
its  paflage  through  the  pulmonary  veflels,  is  owing.  In 
slcerations  of  an  irritable,  painful  nature,  it  will  foothe 
uneafinefs,  and  difpofe  to  the  formation  of  fibrine>.  or 
Md,  in  the  pait* 

CCCXLIir. 

Alcohol  is  a  fluid  largely  employed  irt  medicine,  both 
limply  and  as  a  folvent  of  other  fubllances.  It  pofTefTes 
highly  ftimulant  powers,  and  imparts  their  aftive  prin- 
ciple to  all  the  variety  of  wines  of  vinous  and  fpirituous 
liquors  in  ufe.  Its  proportion  in  thefe  different  liquors 
varies ;  but  its  operation  is  always  to  affefl  the  nervous 
lyflem  in  a  powerful  manner,  and  to  induce  that  debility, 
as  a  fecondary  effcdl  of  its  aftion,  which  we  term  intoxi- 
cation, and  which  powerfully  undermines  the  fprings  of 
life.  The  dietetic  u(e  of  alcohol,  in  its  different  forms, 
has  thinned  fociety  more  than  either  peitilence  or  the 
fword  ;  and  the  impaired  conftituiion  of  modern  age  marks 
ftrongly  the  baneful  confequences  of  its  influence. 

CCCXLIV^. 

Oils,  the  next  divifion  of  this  clafs  of  bodies,  are  much 
allied  to  the  animal  conftitution»   Thofe  of  the  volatile 
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kind  are  chiefly  ufed  in  the  form  of  diftllled  waters,  or 
combined  with  alcohol,  termed,  fpirits,  as  rendering  it 
more  agreeable.     Their  operation,  therefore,  on  the 
body  differs  in  no  refpe£ls  from  it,  and  cannot  be  confi- 
dered  as  having,  in  the  fmall  proportion  in  which  they 
are  combined,  the  real  operation  of  an  oil.    The  fixed 
oils,  however,  admit  a  more  general  application,  and 
they  are  employed  in  medicine  largely,  both  externally 
and  internally.    By  their  lubricating  and  emollient  qua- 
lities they  remove  tenfion,  pain,  and  fpafm  ;  and  by  their 
chemical  combinations  they  may  be  confidered  as  adling 
farther,  and  leflening  the  aflivity  of  the  oxygenous  prin- 
ciple, in  certain  ftates  of  difeafe.    Thus,  when  the  de- 
cnmp".fitio!i  of  carbon  and  hydrogen  is  too  rapid,  by  the 
fiiSVrerii  excretions  and  abforption  of  oxygen  is  in  excefs, 
oils  will  be  properly  ufed,  to  leffen  this  effeft.    In  fomc 
climates  they  are  both  employed  largely  in  diet,  and  alfo 
their  external  application  to  the  furface,  is  attended  with 
the  m.'ll  falutary  confequences.    Too  little  obfervation, 
however,  has  been  made  on  this  fubjeft,  to  enable  us  to 
form  any  full  opinion  refpefting  it.    In  all  cafes  of 
abrafion  of  furface,  the  ufe  of  oils,  in  the  form  of  un- 
guent, has  been  very  general  ;  but  they  are  more  fuited 
to  the  a£live  inflammatory  fliates  of  local  difeafe  than  to 
the  chronic  ;  and  in  the  latter  they  do  not  even  form,  in 
a  great  number  of  cafes,  a  proper  medium  for  the  appli- 
cation of  other  remedies. 

The  ufe  of  oils  has  been  lately  recommended  in  one 
peculiar  difeafe,  which  has  baflied  the  healing  art, 
hydrophobia;  and  it  is  recommended  both  internally,  in 
liberal  dofes,  and  alfo  to  be  applied  externally,  by  ge- 
neral and  itrong  friflion  of  the  furface. 
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In  all  cafes  where  oils  are  ufed  internally,  they  require 
to  be  taken  in  a  combined  Hate  ;  the  ftomach  is  unable 
to  digell  them  pure. 

CCCXLV. 

C  imphor  is  one  of  the  moll  powerful  remedies  in  me- 
dicine, and  it  is  ufed  both  externally  and  internally,  in 
a  variety  of  diforders.  From  its  connexion  with  the 
eflential  oils,  it  is  clearly,  in  fmall  dofes  like  them,  a 
powerful  ftimulant.  Hence  in  folution  it  forms  a  fuc- 
cefsful  rubefacient,  in  cafes  of  external  pain  or  fpafm. 
In  large  dofcs,  however,  it  becomes  a  ufeful  fedative  and 
antifpafmodic  ;  and  for  this  purpofe  it  is  employed  for 
urinary  afFeftions,  particularly  where  irritation  arifes 
from  the  abforption  of  cantharides  ;  in  which  cafe  it  is 
faid  to  a£l  like  a  charm.  In  contagious  diforders,  as 
putrid  fever,  it  has  proved  alfo  a  (Irong  antefceptic;  but 
to  its  fedative  qualities  in  mania,  much  more  has  been 
af'cribed  than  to  any  other  remedy  ;  and  that  fuccefs  has 
here  frequently  attended  its  exhibition  there  can  be  no 
doubt. 

CCCXLVf. 

The  refins  and  balfams  are  equally  external  ard  in- 
ternal medicines.  7he  latter  have  been  conlidered  as 
fpeci tic  in  ulcerations  of  the  lungs  and  urinary  organi; 
the  former  are  more  heating  and  Inflammatorv.  The 
ufe  of  both  is  much  circumfcrlbed  in  modern  practice. 

CCCXLVIL 

The  ufe  of  fpermaceti,  formerly  in  much  repute,  19 
DOW  little  employed  in  medicine.  Its  only  quality  is  as 
«  foftening  remedy  in  foothing  Irritation  ;  hence  it  is 
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exhibited  wherever  abrafion  of  the  paffages  takes  place, 
as  in  cattarih,  cr  ulceration  of  parts,  particularly  of 
the  lungs  and  urinary  organs.  The  chief  obje(flion  to 
its  ufe  is  its  difncult  combination,  and  its  afterwards  I>'ing 
heavy  on  the  flomach. 

Bees-wax,  and  all  the  other  kinds  of  wax,  are  chiefly 
ufed  externally,  in  combination  with  the  oils,  in  the  form 
of  unguents,  cerates,  and  plafters.  It  is  fometimes,  how- 
ever, formed  into  an  emulfion,  in  chronic  dyfentery,. 
with  fuccefs. 

Lac  is  never  employed  in  medicine  but  as  a  colouring 
fubftance,  and  its  chief  ufe  is  to  tinge  fealing-wax. 

CCCXLVUr. 

Amber  is  efteemed  in  medicine  a  powerful  anti- 
fpafmodic,  and  is  ufed  in  a  variety  of  forms,  as  we  ftiall 
afterwards  find,  in  a  number  of  nervous  diforders. 

Ambergrife  is  folely  employed  as  a  perfume. 

With  the  petrolea,  external  fridlion  is  recommenided 
in  rheumaiic  and  paralytic  cafes. 

CCCXLIX. 

On  the  whole,  the  clafs  of  inflammables  afford  a  fet 
of  remedies  of  powerful  operation  ;  but  though  agreeing 
fn  one  general  principle,  they  differ  very  much  otherwifc 
in  their  fecondary  properties. 

CCCL. 
Class  IV.  Salts, 

The  next  clafs  of  bodies,  or  the  faline,  Is  perhaps  the 
moft  numerous  of  any  one,  from  their  ftrong  tendency  to 
combination.  They  confift  all  of  oxygen,  fixed  in  com- 
bination with  fome  comboftible  body,  and  water  is  ofte» 
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prefent,  without  being  an  immediate  part  of  their  com- 
pofition. 

CCCLI. 

Of  this  clafs  of  bodies,  their  folubility  in  water  is 
their  leading  charadleriftic,  as  formerly  obferved  (VII.)  ; 
and  in  diiTuIving  them  certain  phenomena  are  found 
to  occur. 

GCCLTI. 

Thefe  phenomena  confift  in 

I.  A  reparation  of  air ;  2.  A  change  of  temperature  ; 
and  3.  An  increafing  flownefs  of  folution. 

CCCLIII. 

Jn  regard  to  the  firft,  the  diffclving  fluid  becomes 
milky  or  muddy,  and  little  globules  of  a  gazeous  form 
appear  on  the  white  furface  of  the  liquor. 

On  the  fecond,  it  is  obferved,  that  the  temperature  is 
fometimes  diminilhed,  and  depends  on  particular  circum- 
ftantes  attending  the  folution,  as  afterwards  noticed. 

In  refpefl  of  the  laft,  the  facility  of  folution  is  always 
greatcll  at  firft,  and  gradually  leffcn*,  till  it  arrives  at  its 
ultimate  point  termed  fatoration  ;  and  this  power  is 
prolonged,  or  the  quantity  dinfolved  augmented,  by  two 
circumltances,  agitation  and  heat.  By  the  laft  of  thefe, 
or  an  increafe  of  temperature,  a  larger  portion  of  fait  can 
be  made  to  di/Tolve,  though  it  is  apt  again  to  feparate  on 
the  fluid  lofing  this  temperature. 

CCCLIV. 

Salts  are  divided  into  two  kinds,  the  fimple  and 
compound,  and  thefe  pofTefs  either  a  folid  or  fluid 
form. 

H6 
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CCCLV. 

The  efFefls  of  heat  on  both  kinds  is  very  fiaiitar, 
producing  their  expanfion  and  even  converfion  into  va- 
pour, and,  in  a  low  degree,  their  confequent  conden- 
sation. Sec. 

CCCLXVr. 

When  in  a  foHd  form,  their  attraflion  for  water  is  fo 
great,  that  expofed  to  the  air  they  attraft  it,  prove  it, 
and  run  into  deliquium,  or  become  deliquefcent.  The 
degree  of  folubility,  however,  they  poflefs,  or  tendency 
to  deliquefce  diiFers  in  different  falts  ;  and  the  quantity 
diflblved  before  Saturation  take  place,  is  influenced  by 
the  circumftances  already  recited. 

CCCLVII. 

The  Hquefaflion  or  foluiion  of  falts,  produces,  as  al- 
ready mentioned,  a  change  of  temperature,  wherein  the 
fait  is  in  a  folid  form,  like  that  of  all  foUd  bodies,  their 
folution  produces  a  degree  of  cold  ;  and  the  fame  alfo 
happens  when  the  water  is  in  a  folid  ftate,  and  the  fait,  on 
the  contrary,  the  reverfe.  In  diflblving,  however,  all  the 
fluid  falts  the  oppofite  of  this,  or  a  degree  of  heat  is  pro- 
duced; and  the  fame  alfo  takes  place,  when  in  confe- 
quence  of  their  union  with  water  the  latter  afl"umes  a  folid 
form,  and  likewife  when  the  fait,  being  in  the  form  of 
elaftic  vapour,  is  by  this  union  condenfed. 

CCCLVin. 

AH  falts,  whether  j)ofitfl!ed  originally  of  a  fluid  ftate, 
or  rendered  fo  by  folution,  may  be  reduced  to  a 
folid  form,  and  this  is  performed  by  evaporation  ;  and 
according  to  the  degree  of  evaporation  they  receive,  two 
Species  of  this  procefs  arife,  the  firll  termed  i'vaporation 
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to  drymfs,  when  a  brllk  heat  is  applied  to  the  fluid,  and 
continued  without  interruption  till  it  is  entirely  exhaled, 
after  which  the  fait  is  found  to  conftitute  a  white  fpongy 
mafs,  the  parts  of  which  are  too  fma^U  to  difcern  their 
figure  ;  and  fecond,  cryiUllization,  when  it  is  performed 
only  to  a  certain  degree,  or  what  is  termed,  to  a  pellicle  ; 
and  the  water  remaining  not  being  fuflicient  to  retain  the 
fait  diflblved  ;  on  the  mixture's  cooling,  the  latter  fepa- 
rates  in  part,  and  clings  in  the  form  of  angular  malFes, 
which  from  their  tranfparency,  are  termed  cryftals. 

CCCLIX. 

It  is  in  this  laft  ftate  that  falts  have  been  chiefly 
conlidered  ;  but  it  is  by  no  means  their  pure  ftate,  as 
they  contain  always  a  quantity  of  water  combined  with 
them  ;  and  to  ihis  they  owe  that  quality  they  pofTefs, 
when  heated  to  a  certain  degree  of  decrepitation,  the 
water  contained  not  being  fufficient  to  produce  on  them 
the  watery  fufion  ;  but  when  converted  into  vapour,  it 
efcapes  in  this  way,  with  ncife  and  explofion. 

CCCLX. 

Another  peculiarity  in  the  folution  of  falts  is,  that  the 
fame  fluid,  when  faturated  with  one  fait,  will  diflblve 
another ;  and  even  afterwards  difl'olve  more  of  the 
iirft  fait,  the  one  increafing  the  folubility  of  the  other. 
The  confequence  of  this  compound  folution  is  often  a 
ftrong  combination  of  the  falts  diiTolved  ;  but  in  other 
cafes  not— a  feparation  from  fuch  compound  folution  may 
be  efi^eded  in  confequence  of  their  difference  of  volatility, 
by  fubmitting  the  folution  to  fublimation,  or  from  their 
difference  of  folubility,  by  evaporating,  to,  a  certain  degree. 


SALTS. 

or  by  expofing  the  dry  mafs  to  deliquefcence,  reduced  to 
a  folid  ftate  ;  oi  laftly,  aUowing  them  to  cryftalllze, 
when  the  falts  will  fall  to  crydallize  in  a  diiFerent  forni. 
This  procefs  may  be  repeated  till  complete. 

CCCLXI. 

Simple  falts  are  divided  into  two  orders,  of  alkalies- 
and  acids. 

CCCLXir. 

Alkalies  are  falts  of  a  peculiar  pungent  tafte,  are 
cauftic  when  pure,  or  corrode  the  fkin,  and  diflblve- 
animal  matter.  They  change  blue  or  red  vegetable 
colours  into  green.  They  unite  with  acids,  and  bothr 
thereby  Icfe  their  diftinguifhing  qualities.  They  unite 
alfo  with  oils  or  animal  fats,  to  form  foaps.  They  dif- 
folve  earths,  and  attract  water  from  the  aimofphere. 

CCCLXIII. 

Alkalies^  from  their  origin,  have  been  divided  into 
three  different  kinds,  as  derived  from  the  veget^le, 
fofiile,  and  animal  kingdoms. 

CCCLXIV. 
Vegetable  Alkali. 
The  vegetable  alkali  is  a  pungent  fait  procured  from 
plants,  particularly  their  woody  parts  burnt  to  afhes. 
Its  appellation  is  derived  from  kali,  the  Egyptian  name 
of  the  plant  firft  ufed  to  procure  it.    It  is  freed  from  the 
impurities  of  the  afhes  by  folution,  and  evaporation  re- 
peatedly taking  place  ;  and  it  is  then  prefented  in  a  folid 
form,  of  a  white  colour. 

CCCLXV. 

Ift  this  ftate  «  is  highly  c^aftic,  powerfully  attrail*^ 
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Bomidity  Trom  the  atmofphere,  changes  vegetable  blue 
colours  to  a  green,  and  is  fufible  at  a  inoderaie  tern- 
perature,  though  it  cannot  be  volatilized. 

CCCLXVI. 

One  of  the  chief  and  moft  ufeful  properties  of  this 
alkali  is  its  combination  wich  oils,,  in  the  formation  of 
foap  ;  and  to  render  it  more  cauftic  for  this  purpofe,  it 
is  combined  with  lime.  Thus,  if  one  part  of  the  oil 
be  mixed  with  half  its  weight  of  a  ftrong  foiution  of 
pot-alh,  a  thick  white  mafs  is  found  diffufible  in  water,, 
forming  a  milky  like  mixture.  By  boiling  a  more  in- 
timate union  of  this  compound  is  formed,  and  a  foIiA 
fubllance  procured. 

CCCLXVII. 
^  Soap. 

Thus  foap  derives  its  folobility  and  detergency  front 
the  cauftic  alkali  ;  and  the  oil  is  neccfTary,  in  order  to 
moderate  the  fharpnefs  and  adlivity  of  the  alkali,  and  to 
give  a  flipperinefs  ta  the  clothes,  otherwife  it  would 
injure  the  clothes,  and  it  would  be  itnpoflible  to  handle 
them  with  the  cauRic  alkali  adhering  ;  and  as  one  of  the 
means  of  extrading  the  foul  matter  is  mechanical  violence, 
it  would  injure  the  clothes  greatly,  were  they  not  rendered 
flippery,  and  the  fri£lion  dimini{hed>  So  in  the  procefs 
of  bleaching,  where  the  cloth  is  expofed  to  violent  fric- 
tion, it  anfwers  the  purpofe. 

CCCLXVII!. 
Soap  is  alfo  foluble  in  fpirit  of  wine,  and  in  a  mi*tilr« 
©f  fpirit  of  wine  and  water  it  is  lliil  nwre  fo  than  in  eithef 
fcparately.    Heat  increafes  the  diflolvijig  powera  of  thefii 
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menftrua,  and  cold  diminiflies  it ;  if  too  much  is  diiTolved 
by  heat,  the  fuperfluity  concretes  into  threads,  or  a  jelly, 
ID  proportion  to  the  quantity;  but  this  jelly  has  a  fort 
of  fibrous  ftruflure,  and  contains  in  its  pores  a  quantity 
of  liquid  matter.  Soap,  dilTolved  in  fpirit  of  wine,  has  a 
difpofition  to  concrete  into  fibre?,  and  the  fpirit  afts  upon 
the  foap  in  confequence  of  its  attradion  to  the  oil,  as  well 
as  for  the  alkali.  For  when  we  decompofe  the  foap,  fo 
as  to  have  the  oil  pure,  it  will  dilTolp^e  in  the  ardent 
fpirits ;  it  has  undergone  fome  change  which  gives  it  this 
quality.  So  we  can  readily  feparate  the  oil  from  the 
alkali,  by  means  of  acids,  which  immediately  unites  with 
the  alkalies. 

CCCLXIX. 

This  efFeft  of  acids  has  led  to  the  knowledge  of  the 
caufe  of  hardnefs  in  waters,  with  refpedl  to  foap.  The 
meaning  of  this  term  is,  that  fuch  water  renders  the 
furface  of  the  foap  greafy,  and  requires  the  foap  to  be 
agitated  long  before  it  will  form  a  lather  with  it ;  and 
when  by  long  agitation  we  obtain  a  difTolutlon,  the  water 
throws  up  a  greafy  fcum,  confifting  of  the  oil  of  a  fmall 
part}  decompofed  by  an  acid  in  the  water. 

CCCLXX. 

Such  waters  arc  rarely  found  to  contain  a  pure  or 
feparate  acid ;  but  combined  with  feme  fublUnce  that 
does  not  adhere  fo  ftrongly,  as  the  calcarious  earth,  the 
earth  of  magnefia,  of  alum,  and  in  the  feveral  metals 
in  which  the  acid  is  fo  little  feltered  ;  yet  it  is  ready  to 
*ft  as  if  it  was  pure  :  ft  it  prevents  the  water  from 
readily  diflblving  the  foap,  till  by  the  forefaid  difTo- 
lution  of  a  fmall  quantity  the  acid  is  neutralijied  j  after 
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which  It  will  dlflblve  the  foap,  as  well  as  other  pure 
water. 

CCCLXXL 

This  quality  of  waters  proves  often  very  inconvenient, 
as  there  are  many  manufaftures  in  which  it  is  neceflary 
to  employ  large  quantities  of  foap,  diiTolved  in  water ; 
fo  it  is  of  great  confequence  to  have  water  as  foft  as 
poflible,  to  prevent  a  wafle  of  foap,  as  in  bleaching,  &c. 
And  therefore  it  is  of  confequence  to  learn  how  to  dif- 
cover  hard  water,  and  to  find  out  a  cure.  Different 
methods  have  been  propofed  ;  but  there  is  no  occafioa 
for  many  new  chemical  trials;  the  trial  with  foap  is 
as  accurate  and  nice  a  one  as  is  necefTary.  Or  dropping 
m  a  folution  of  fixed  alkali,  if  there  is  any  fuch  com- 
pound, it  renders  the  water  muddy  ;  but  unlefs  there 
be  a  certain  quantity,  the  muddinefs  will  not  be  obferva- 
ble,  yet  the  water  is  hard  with  regard  to  the  foapj 
fo  the  trial  with  a  bit  of  foap  is  fufHciently  nice. 

CCCLXXII. 

With  regard  to  the  cure,  there  is  no  doubt  the  additioa 
of  an  alkaline  fait  will  remove  this  bad  quality  ;  but  it  is 
plain  that  this  remedy  canpot  be  put  in  praftice,  at  s 
moderate  expence  ;  and  it  is  eligible  to  chufe  a  water, 
that  is  naturally  foft.  This  method  of  foftening  water  is 
employed  on  particular  occafions,  as  in  cookery ;  a  fmall 
quantity  of  alkali  added  makes  tlie  water  boil  vegetable 
fubftances  more  quickly  and  more  tender,  and  at  the 
fame  time  it  preferves  their  colour  in  greater  perfeftion. 

CCCLXXllI. 
Befides  the  oils,  this  alkali  forms  various  combinations 
with  the  other  inflammables,  as  we  fliall  afterwards  find  ; 
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but  it  pofTeflcs  no  aftion  on  the  fitnple  gafes.    Its  firorgeft 
attraftion  is  for  water,  being  the  moft  deliquefcent  of  the 
three  alkalies,  and  it  diflblves  in  a  quantity  of  fluid  equal 
to  its  own  weight ;  but,  at  the  fame  time,  by  evapo- 
ration, it  can  be  reduced  to  a  cryftallized  form  ;  and 
fVom  fome  h&s,  its  analyfis  has  been  referred  to  be  a. 
combination  of  lime  and  hydrogen,  though  this  is  by  no 
means  eftablifhed. 

CCCLXXIV. 

Fojftl  Alkali. 

Foffil  alkali,  or  foda,  poffefTes  all  the  more  general  quai- 
Kties  of  alkalies  enumerated.  It  requires  a  flrong  heat  \Qi 
melt  it,  and  evaporates  when  it  is  expofed  to  a  ilrong  heat.- 
It  difTolves  in  water  without  any  impetuoiity,  and  about 
one-fixth  of  its  weight  in  water  faturatcs  it.  It  is  eaftljf 
feparated  by  cryflallization,  affording  cryftals  that  are 
fiattifh,  two  planes  uniting  at  their  edges  with  two  othef 
planes,  forming  an  oblique  termination  by  their  union 
but  it  is  difficult  to  get  tbefe  quite  perfeft ;  moft  com- 
nonly  one  end,,  or  the  greateft  part  of  one  cryftaJ,  being; 
entangled  with  another^ 

CCCLXXV, 

Thefe  cryllals  contain  a  great  deal  of  water,  in  con- 

fequence  of  which  they  are  liable  to  the  watery  fufion  f, 
but  when  the  heat  is  fuddenly  applied,  fo  that  the  water 
quickly  evaporates,  the  fait  cements  in  the  form  of  a 
cruft.  In  like  manner  they  are  liable  to  fpcntaneous 
calcination;  but  when  kept  in  dry  air,  a  part  of  the 
water  is  apt  to  evaporate,  whereby  the  cryftal  lofes  their 
tjanfparcncy. 
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CCCLXXVf. 
With  regard  to  its  origin,  it  is  one  of  the  falts  which 
has  been  longeft  knovvn  and  in  ufe.  It  is  mentioned 
under  the  name  of  nitre,  in  feveral  parts  of  the  Bible> 
as  appears  from  the  different  qualities  mentioned  l^elong- 
ing  to  nitre,  and  which  Ihew  it  to  have  been  a  fort  quite 
•different  from  that  now  known  by  the  fame  name. 

CCCLXXVII. 
It  has  alfo  been  got  in  confiderable  quantities  in  Africa, 
in  the  kingdom  of  Tripoli  in  Barbary,  being  brought- 
from  fome  of  the  mountains  to  the  fea-coaft,  as  a  con- 
fiderable article  of  commerce.    Great  quantities  are  fent 
to  Conflantinople.    It  is  a  natural  produdion,  and  dug^ 
up  from  the  bowels  of  the  earth,  by  running  among  very 
large  quanties  of  common  fait.    There  are  alfo  mountains 
of  it  in  the  inland  parts  of  Africa,  and  there  are  alfo  veins 
found  of  this  alkali,    it  is  likewife  found  in  Egypt, 
where  it  forms  a  kind  of  hoar-frofl  upon  the  furface  of 
particular  places,  and  where  it  is  left  by  flagnating  water» 
which  had  it  diiTolved.    It  is  alfo  found  upon  TenerifFe  5 
but  there  are  no  examples  of  it  in  Europe,  only  upon  the 
plafter  of  walls  and  cellars,  and  other  damp  places.  We 
find  a  white  downy  efflorefcence,  which  is  found  chiefly 
to  confift  of  the  foffil  alkali,  which  is  the  only  example 
of  a  natural  produdion,  except  what  is  found  in  the 
waters  of  forre  mineral  fprings ;  and  we  have  no  fuch 
examples  of  it  as  found  in  Africa.    Upon  the  whole,  we 
rarely  meet  with  it  in  its  independent  flate,  but  it  occurs 
in  combination  with  other  falts,  and  in  this  flate  it  is 
found  in  immenfe  quantities  in  the  bowels  of  the  earth,, 
and  in  fprings ;  alfo  in  the  fea«  ib  as  it  got  the  oame  of 
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foffil  ;  and  fuch  a  fait  is  obtained  from  the  afhes  of  Tea 
plants  ;  the  one  for  obtaining  it  of  the  beft  quality,  is 
the  kali,  and  from  this  plant  all  the  alkalies  have  got  their 
name.  The  afhes  from  fea-weeds  are  prepared  upon  the 
coaft  of  the  Mediterranean,  under  the  name  of  foda  ;  and 
upon  our  coafts  they  melt  the  alhes  into  an  impure  mafs, 
called  kelp,  which  is  purified  by  thofe  that  ufe  it. 

CCCLXXVIIl. 
In  its  pure  ftate  foda  is  a  folid  white  mafs ;  in  its  leading 
qualities  it  refembles  the  vegetable  alkali,  and  they  diffep 
chiefly  in  their  ordeis  of  attradtion,  as  we  lhall  afterward* 
find.  From  analyfis,  this  fait  has  been  fuppofed  a  com- 
bination  of  magneiia  and  hydrogen.  ' 

CCCLXXIX.  i 
Vclatik  Alkali. 
The  volatile  alkali,  or  ammonia,  diiFers  from  tho 
two  former  more  than  they  do  from  one  another.  Il 
fhews  a  great  degree  of  volatility  when  expofed  to  4  - 
gentle  heat ;  in  the  ordinary  heat  of  the  air,  affording 
vapours  which  afFefl  the  nofe.  It  is  commonly  knowtt 
by  the  name  of  volatile  falts.  So  fait  of  hartfhorn  when 
expofed  to  heat,  totally  evaporates  long  before  it  ar- 
rives at  the  heat  neceflary  for  its  fufion  ;  and  if  a  cold 
body  is  expofed  in  the  way  of  its  fteam,  it  forms  a  folid^ 
white  faline  cruft  upon  the  internal  furface  of  the  body. 
It  does  not  feem  acrid  ;  for  when  applied  to  the  Ikin, 
the  beat  makes  it  evaporate  ;  but  when  it  is  confined  by 
a  plafter,  it  will  quickly  deftroy  that  part  to  which  ic  is 
applied.  It  dilTolves  eafily  in  water,  and  fometimes  cry- 
ftalliaes ;  but  it  cannot  be  feparated  by  evaporation  and 
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cryilallization.  It  is  fo  volatile  that  when  heat  is  applied, 
it  begins  to  evaporate  firll. 

CCCLXXX. 

With  regard  to  its  origin,  it  is  found  no  where  in 
nature  pure.  Sometimes  it  is  found  in  the  air,  hanging 
Over  animal  and  vegetable  fubftances,  produced  by  their 
putrefadion.  By  a  burning  and  dellrudlive  heat  applied 
to  them,  they  produce  vapours ;  and  thefe  vapours,  when 
condenfed,  are  found  to  contain  a  large  quantity  of  this 
fair,  with  other  matters  which  reprefs  its  volatility. 
Urine,  putrified  to  a  certain  degree,  is  found  to  contain 
a  confidcrable  proportion  of  it  ;  and  hence  the  detergent 
quality  of  putrid  urine.  Nj  animal  fubllance  affords  it 
in  greater  quantity  than  the  horny  parts  and  bones. 
Formerly  the  horns  of  the  hart  were,  for  this  purpofe, 
principally  ufed  in  pharmacy,  and  hence  the  fait  ftill 
retains  the  name,  though  now  the  chemills  have  found 
that  it  is  afforded,  of  the  fame  quality,  by  other  animal 
horns  and  bones ;  and  they  employ  the  animal  bones  of 
different  kinds,  out  of  which  the  oil  has  been  previoufly 
extracted.  There  is  alfo  a  compound  fait,  of  which  it 
conftitutes  the  half,  viz.  fal  ammoniac  ;  and  from  this  it  can 
be  prepared  in  a  purer  Hate  than  from  any  of  the  former 
fubllances,  as  thus  obtained  it  is  called  fal  ammoniacum 
volatile.  In  all  thefe  proceffes  a  quantity  is  commonly 
combined  with  the  water,  as  in  extradling  it  from  animal 
fubdances  by  means  of  fire  ;  and  in  the  feparation  of  it 
from  urine  it  would  require  many  repeated  dillillations  to 
feparate  it  entirely.  Such  a  part  as  arifes  in  a  watery 
fortn  has  been  called  fpirit  by  the  chemiils,  which  name 
they  have  given  to  moft  alkalies  obtained  by  dillillation  ; 
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hence  the  fpirit  ofharifliorn,  of  urine,  of  fal  ammoniac. 
Thefe  are  all  names  for  the  fame  alkali,  as  combined  with 
the  water,  and  in  different  ftates  of  purity. 

CCCLXXXr. 

Thus  it  is  obtained  from  animal  fubftances  either  by 
heat  or  putrefaftion.  The  connpofition  of  ammonia  is 
more  certainly  known  than  that  of  the  other  alkalies ; 
and  it  is  difcovered,  by  its  decomr^ofiiion,  to  confift  of  a 
combination  of  hydrogen  and  azote,  being  formed  by 
presenting  the  two  gafes  to  each  other  in  their  nafcent 
flate. 

CCCLXXXII. 

The  folution  of  thefe  different  alkalies  in  water  is 
diftinguilhed  by  different  appellations,  which  are  ne- 
ceffary  to  be  known:  the  firft,  or  vegetable,  b-ing 
named  caui^ic  lie  ;  the  fecond,  or  foffile,  foap  lie  ;  and 
the  third,  or  volatile,  cauRic  volatile  fpirit. 

CCCLXXXIII. 
Acidi. 

Acids,  the  oppofite  of  alkalies,  are  falts  of  a  four  tafte, 
and  always  appear  naturally  in  a  fluid  form.  They 
change  vegetable  blue  colours  into  red,  aft  as  caulHcs 
on  animal  matter,  and  have  a  ftror.g  attradlion  for  water. 
With  alkalies  and  alkaline  earths,  they  efFervcfcc  and 
form  compounds,  on  which  the -dirtinguillii^ng  qualities  of 
each  are  loft,  and  a  neutral  fait  formed. 

CCCLXXXIV. 
The  acids  are  more  numerous  than  the  alkalies,  an4 
they  are  divided  like  them  into  the  foffi!,  vegetable,  and 
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ftflimal;  of  each  of  which,  particularly  of  the  fecond, 
there  is  a  greac  variety. 

CCCLXXXV. 
As  alkalies  are  a  comp  ^fitinn  of  l  ydrogen  and  azote, 
fo  acids  are  entirely  a  cO  )  pofition  of  oxygen,  with  a 
particular  bafe.  This  we  formerly  obferved  on  thai 
fubjccl  (CCXXIL)  ;  and  according  to  the  various  pro- 
portion in  which  the  oxygen  is  united  with  the  bafe,  the 
acids  a^e  diftinguJhed ,  as  there  dated,  by  different  ter- 
minations (CCXXV).  BVom  oxygen  being  fo  much  ab- 
forbed  by  the  combuflion  of  infl-mmable  and  metallic 
bodies,  acids  are  particularly  formed  by  this  procefs. 

CCCLXXXVI. 
The  fo/Til  acids,  being  the  moft;  powerful,  claim  our 
attention  firft,  and  they  are  diftinguilhed  by  the  names  of 
the  fulphuric,  nitrous,  and  Hiuriatic.    They  are  alfo 
diilinguifhed  by  certain  common  qualities. 

CCCLXXXVII. 
On  account  of  the  manner  in  which  they  are  obtained, 
the  only  form  we  can  have  them  in  is  that  of  a  watery 
fluid,  which  is  their  ftrongeft  Hate.  In  this  llate  they 
may  be  confidered  as  volatile,  when  compared  with  the 
more  fixed  falts.  The  vitriolic  does  not  endure  a  degree 
of  heat  that  makes  it  red  hot,  and  the  other  two  are  much 
much  more  volatile  than  it. 

CCCLXXXVlIf. 
They  a!I  agree  in  having  a  very  ftrong  attraflion  for 
water  ;  they  attradl  it  from  the  air  very  quickly,  and 
onite  with  water,  with  rapiJity,  violence,  and  the  pro- 
dudion  of  heat.    Upon  this  account  it  has  been  thought 
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firarge  that  they  ftiould  produce  cold,  when  mixed  with 
ice;  but  this  has  been  already  explained,  as  depending  \ 
upon  the  great  quantity  of  heat  abforbed  by  the  ice,  i 
when  liquified  by  the  acid.    As  the  nitrous  acid  produces 
the  moft  intenfe  cold,  feme  have  reprefented  the  vitriolic 
at  incapable  of  producing  cold  in  this  way  ;  but  this 
arifes  from  the  improper  way  of  making  the  experiment, 
their  ufing  too  large  a  proportion  of  it  for  the  firft  acid  i 
added,  liquified  the  ice,  and  produces  the  cold  ;  but  after  i 
it  is  made  liquid,  by  adding  more  acid,  it  will  produce  ; 
heat.    So  care  muft  be  taken  not  to  add  more  of  the  i 
acid  to  the  ice  or  fnow  than  is  barely  fufficient.    And  in  i 
like  manner,  with  the  other  acids,  though  the  vitriolic  i 
caufes  the  greaceft  error,  as  it  produces  the  greateft  heat  i 
in  mixing  with  the  water.    When  it  is  diluted  with  a  k 
large  quantity  of  water,  we  can  in  fome  meafure  feparate ; 
it  again  by  dilHUation  ;  and  by  repeating  the  procefs  off 
dillillation,  the  acid  is  obtained  in  its  ftrongeft  ftate  ;  and  I 
this  operation  is  called  the  reftification,  dephlegmation, , 
or  concentration  of  acids  ;  but  the  operation  can  only  bie  : 
carried  to  a  certain  length  ;  for  their  atcradion  for  water' 
is  fo  ftrong,  that  they  cannot  be  had  dry,  therefore  acids 
are  always  found,  exhibited,  and  ufed  in  the  form  of  fluids, . 
Tbey  are  to  be  confidered  as  folid  fluids  diflblved  in  water, , 
and  api  :arlng  in  a  fluid  form,  in  confequence  of  their  com-  • 
bination  with  that  fluid.    This  makes  it  difficult  in  them 
to  (hew  any  natural  tendency  to  folidity  ;  this  tendency,  . 
however,  is  flievvn  on  diff'erent  occafions.    The  vitriolic,  . 
when  Itrong,  will  become  Glauber  falts,  a  great  part  of ' 
it  being  formed  into  fmall  fibrous  cryftals,  fo  as  to  gi\e ' 
the  whole  the  form  of  icew 


CCCLXXXIX. 
In  like  manner,  with  regard  to  the  nitrous  acid,  Faren- 
heit,  in  producing  a  great  degree  of  cold  by  the  mixture 
of  this  acid  with  fnow,  at  40  below  nought,  found  that 
fome  fmali  phials  of  the  pure  acid  were  coagulated,  and 
part  of  the  fait  was  formed  into  cryftals  throughout  the 
liquor  ;  fo  we  have  experience  of  a  tendency  to  folidity 
in  thefe  two  acids. 

CCCXC. 

With  regard  to  the  muriatic  acid,  no  cryfials  have 
been  obferved  to  have  been  produced  in  it ;  but  by  ex- 
pofing  it  to  the  fame  or  a  greater  degree  of  cold,  it  might 
cifcover  alfo  the  tendency  to  folidity. 

At  any  rate,  there  is  another  w.iy  of  taking  the  acids, 
fthich  fhcws  that  they  are  at  bottom  of  the  fame  nature 
with  other  falts,  by  joining  them  with  the  fixed  alkalies. 
With  thefe  they  unite  very  ftrongly,  their  volatility  is  re- 
prell'ed,  their  attra(5lion  diminilhed,  and  we  can  feparate 
the  water  from  them  by  evaporation,  and  have  them  in  a 
dry  folid  form,  requiring  a  flrong  red  heat  for  fufion, 
capable  of  being  reduced  to  the  form  of  cryfials,  and  having 
all  ihc  other  qualities  as  belonging  to  the  falts  in  general. 

cccxcr. 

Another  quairty  in  common  with  the  acids  is,  that  like 
alkalies  ihey  change  the  fame  irfufion,  viz.  the  purple  and 
jlue  colours  of  vegetable  fubllances,  but  in  a  different 
manner;  for  if  blue,  they  change  it  into  a  red;  or  if 
DUrpIe  naturally,  they  brighten  the  red,  and  diminifh  or 
•ntirely  abolifh  the  blue,  A  very  fmall  quantity  of  the 
icid  is  fuflicient  to  produce  this  change.  This  chang<b 
>f  colour  is  fhewn  in  the  infufion  of  rofes,  the  fyrup 
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of  violets,  and  in  the  infufion  called  litmus,  or  turnfoil, 
which  is  fold  by  thofe  who  deal  in  dying  ;  and  the  efFeft 
produced  by  the  three  acids  is  exaftly  the  fame,  though 
the  different  colours  of  vegetables  are  diiferently  affedted. 
In  fome  the  acid  is  llronger,  and  the  blue  more  fully 
abolifhed  ;  and  the  fame  efiedl  is  produced,  though  they 
have  been  previoully  tinged  of  a  i^reen  colour  by  an 
alkali,  in  like  manner,  the  alkali  will  chanj;e  the  co- 
lour alternately.  If  the  alkali  is  added  gradually  to 
the  fyrup  of  violets,  for  infcance,  it  firil  rellores  the  na- 
tural blue  colour  ;  but  if  more  is  added,  it  changes  it  to  a 
green. 

CCCXCII. 

Another  common  quality  of  thefe  acids  is,  that  of  uniting 
with  the  alkalies,  and  producing  an  e&ervefcence  ;  and  it  is 
therefore  ufed  as  a  criterion  of  the  acid  falts ;  for  there  is 
no  other  fubftance  foluble  in  water  that  efFv-rvefces  in  the 
fame  manner,  except  the  acids ;  and  this  is  :n  like  manner 
ufed  as  a  criterion  of  alkaline  falts  ;  for  there  is  no  fait 
loluble  in  water  that  efl'ervefces  with  acids,  except  the 
alkaline  falts.  Thefe  acids  alfo  effervefce  with  the  me- 
tallic fubftance',  and  with  the  abforbent  earths,  as  chalk, 
limeftone,  marble,  &c. ;  and  as  they  (hew  a  peculiar 
difl'olving  power  over  earths  and  metals,  they  fhew  an 
acrimony  and  corrofive  power  over  animal  fubllances. 
]f  taken  internally,  they  would  dellroy  the  places  to 
which  they  are  admitted;  and  when  they  are  applied  to 
the  furface  of  the  body,  they^  produce  a  pain  like  a 
•IP^-  burning  coal,  and  as  quickly  dellroy  the  part. 

CCCXCIII. 

Thefe  properties  they  fhew  in  their  ftrong  ftate.  When 
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diltsted  with  water,  to  a  certain  degree,  they  have  not 
thefe  powers  ;  they  lofe  entirely  that  exoeflive  acrimony, 
and  their  moft  general  effeft  is  to  prevent  or  retard 
fermentation  or  putrefaftion,  and  they  are  taken  as 
medicines.  They  are  cooling  and  aftringent,  and  im- 
prefs  a  particular  tafte  upon  the  tongue,  which  their 
name  imports. 

CCCXCIV. 

Sulphuric,  Sulphureous,  or  Vitriolic  Acid. 

In  entering  upon  the  acids,  as  formerly  obferved,  they 
are  prefcnted  always  in  two  flates,  as^ containing  a  greater 
or  lefs  proportion  of  oxygen,  which  Hates  are  diftinguiftied 
by  their  diflerent  termi  lations  of  ic  and  out. 

The  name  of  this  acid  is  derived  from  vitriol  or  cop- 
peras, from  which  it  was  formerly  prepared,  and  in  which 
ifate  it  is  combined  with  iron  ;  but  is  now  moft  commonly 
procured  from  the  combulVion  of  fulph  jr.  When  pure  it 
15  colourlefs  and  tranfparent,  of  great  weight,  almoil  of 
double  that  of  water;  at  the  fani.e  time,  it  has  "fomewhat 
the  appearance  of  lefs  mobility  or  fluidity  .ban  v/atcr ;  and 
having  fome  degree  of  the  flDggiflioefs  or  lentor  of  oil, 
it  i»  called  oil  of  vitriol.  The  fjlt  it  contains  is  more 
fixed  than  water,  fo  that  it  endures  the  heat  of  the  air, 
and  even  a  more  violent  hear,  without  our  perceiving  any 
ffli.ivia  p'-oceeding  from  it,  or  its  giving  the  Icaft  per- 
/  ceptible  fmell.  It  has  fuch  a  powerful  attraction  for 
water,  that  the  heat  which  is  produced  by  their  union  is 
fuppofed  to  be  occafioned  by  it;  but  pcrii.nps  it  is  more 
probably  owing  to  the  contraction  of  the  volume  which 
takes  place,  being  remarkably  ftrong  in  this  mixture. 
The  heat  is  fo  fr.ong,  that  if  the  union  is  made  in  a  glafs 
veflel  not  fitted  for  bearing  fuch  faddtn  alteraiions  of  heat 


ly^  SALTS. 

and  cold,  it  will  be  broken.  The  moft  convenient  is  a 
Florentine  flafk.  So  great  is  its  effeft,  that  if  water  is 
applied  to  the  outfide  of  the  veflel,  it  is  thrown  ofFin  fteams,; 
and  if  the  water  is  warm,  there  is  a  ftronger  agitation  or 
commotion  of  the  mixture,  the  addition  of  heat  commu- 
nicated by  the  acid,  converting  a  part  of  the  mixture  into 
fteam,  by  which  means  it  is  thrown  out  of  the  veflel. 

CCC^CV. 

It  Is  now  employed  in  the  procefs  of  bleaching  linen  ; 
and  fome  of  the  manufaflarers  have  complained  of  the 
danger  of  its  falling  in  fmal)  drops  upon  the  linen,  which 
eat  out  into  fmall  holes  ;  but  it  has  been  found  that  they 
followed  the  praftice  of  mixing  it  with  hot  water  inftead 
of  cold  ;  and  by  the  {udden  explofion  and  ebullition  of  it, 
fmall  drops  of  it  were  thrown  about  and  fcaitered,  fo  as 
Xo  fall  upon  the  linen.  There  is  no  advantage  in  ufing 
hot  water,  neither  is  there  any  difficulty  in  mixing  it  with 
the  cold,  fo  as  to  give  the  water  the  pretty  fliarp  acidity 
wanted.  It  would  indeed  be  a  long  time  before  the 
equal  difiufion  took  place,  if  it  were  not  agitated,  from 
its  falling  to  the  bottom,  on  account  cf  its  great  weight. 
If  once  equally  difperfcd,  ic  will  never  feparate  again. 

cccxcvr. 

The  attraflion  of  this  acid  for  water  appears  from  the 
quicknefs  and  readinefs  with  which  it  unites  it  from  the 
air,  any  quantity  expofed  to  the  a'r,  attradling  one- third 
of  its  weight  in  a  day  ;  and  when  long  expofed,  it  will 
attrad  five  limes  its  weight,  which  is  about  12  times  its 
hulk.  But  the  quantity  attrafted  every  day  becomes  lefs 
and  lefs ;  having  the  greater  attraAion  for  water,  the  lefs 
it  contains  already,  as  is  the  cafe  with  the  Qther  falts. 
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cccxcvir. 

i;i  reJtifyli'.g  this  acid,  it  is  r.eco.Tary  to  innn.i^^e  th? 
operation  in  clofs  vclVch,  ihcugh  ic  is  more  fixed  than 
the  water,  otherwife  a  great  part  of  [he  acid  will  be  loft. 
The  retort  and  receiver  are  therefore  ukd.  1  he  hri\ 
v.apour  is  nearly  a.pure  water,  and  does  not  require  much 
more  heat  than  boiling  water ;  but  the  remainder  is  much 
rnore  ftrongly  retained  by  the  acid,  and  a  mere  violent 
heat  is  required  to  continue  the  difliHation,  At  length 
the  heat  rifes  to  6co  of  Farenheit,  when  the  vapour 
arifing  contains  as  much  acid  as  the  liquor  that  remaiiu 
in  the  retort,  and  then  it  is  necdlefs  to  continue  the 
operation  any  longer.  This  operation  is  performed  to 
prepare  it  for  the  market.  For  reducing  it  to  a  certain 
fpecific  gravity,  the  watery  part  that  comes  firft  over,  is 
put  into  the  retort  again,  and  the  diftillation  repealed, 
whereby  the  acid  is  all  recovered. 

CCCXCVIII. 

This  acid  is  moft  remarkable  for  It?  aftion  upon  tha 
inflammable  fubftances,  in  confeqacnce  of  the  attraflion 
of  the  latter  for  its  oxygen;  thus,  if  a  little  cf  it  be  put 
into  a  glafs,  and  fom^  olive  oil  poured  thereupon,  the 
colour  is  generally  darkened,  a  feBfible  degree  of  he^t 
is  produced,  and  rometime,s  lleams  arife  from  the  mix- 
ture. The  oil  becomes  very  thick  by  the  adion  of  the 
acid,  conflituting  a  compound  that  has  very  near  the 
confluence  of  tar,  and  is  of  a  colour  that  refembles  it, 
being  at  the  fame  time  very  pungent.  Suffocating  va- 
pours are  emiued  from  it;  but  the  oil  that  is  ufed  is  not 
one  of  thofe  that  contains  the  principle  of  inflammability  , 
in  its  xnoll  loofe  and  fcparate  ftatc. 
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CCCXCIX.  • 

If  one  of  th^t  kind  is  taken,  as  the  oil  of  turpentine, 
the  aftion  of  the  acid  is  violent,  this  oil  being  more 
inflammable  than  the  other,  and  containing  the  principle 
of  inflammability  in  a  more  loofe  Itate.  There  is  ge- 
nerally a  very  violent  heat  produced,  a  part  of  the 
acid  and  oil  are  fuddenly  changed  into  vapour,  which 
burft  out  of  the  vial,  the  mixture  is  of  a  black  colour 
and  confiderable  thicknefs,  and  the  oil  has  acquired  a 
particular  fmell,  different  from  what  it  his  in  its  natural 
Hate.  This  acid  gives  the  fame  colour  to  all  bodies, 
tinging  sven  all  bcd'es  of  a  black  colour.  So  when  it  is 
kept  in  a  negligent  manner,  and  any  animal  or  vegetable 
fubflance  touched  with  it,  it  acquires  that  colour  ;  but  this 
colour  is  eafiiy  removed  by  boiling,  its  own  activity  and 
acrimony,  dellroying  the  fmall  quantity  of  matter  that  is 
mixed  with  it. 

The  proportion  of  the  fulphurk  acid,  is  3.68  of  oxygen, 
and  63.2  of  lulphur, 

cccc. 

Nitric  Acid. 

Next  to  the  fulphuric  or  vitriolic  is  the  riitric  and 
nitrous  acid.  This  acid,  when  ftrong,  is  of  an  orange 
or  yellow  colour,  and  is  conl^antly  difpofed  to  emit  fumes, 
which  is  its  proper  form  ;  its  fluid  appearance  depending 
on  its  combination  with  a  certain  quantity  of  water.  It 
is  more  volatile  than  the  vitriolic,  and  of  courfe  we  are 
lefs  capable  of  concentrating  it.  It  poflVffes,  like  the 
vitriolic,  a  ftrong  tendency  to  unite  with  the  inflammable 
principle  of  bodies,  and  in  uniting  with  them  it  does  it 
with  violence  and  rapidity. 
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ccccr. 

The  origin  of  this  acid  is  rathe,  obfcure^  and  it  is  only 
prefented  to  us  in  thole  fituations  where  the  procefs  of 
putrefaflion  t?.kes  place,  though  the  manner  in  which  it 
is  here  produced  we  cannot  account  for.  At  prefent  it 
is  extradcd  in  greatelt  quantity  from  the  compound  falf, 
faltpctre,  by  adding  to  it  a  certain  quantity  of  diluted 
vitriolic  acid,  and  diililling  them,  when  the  nitrous  acid 
rifes  in  the  form  of  elaftic  vapour ;  mived  with  the  vitriolic, 
and  by  adding  to  it  a  frefh  quantity  of  nitre,  and  refuming 
the  dilliliation,  the  nitrous  acid  is  obtained  pure  j  and  by 
farther  expofure  to  heat,  from  tlje  nitrous  it  is  converted 
into  the  nitric. 

CCCCII. 

In  combining  with  water  this  acid  produces  heat  ; 
poured  on  fnow  or  ice  it  melts,  and  produces  intenfe  cold. 
Its  compofition  is  a  combination  of  oxygen  and  azote,  and 
its  proportions  are  72.2  of  oxygen  to  72.8  of  azote  in  the. 
nitric,  and  in  the  nitrous  70.  i  of  oxygen  to  29. .9  of  azote. 

cccciir. 

Muriatic  Acid. 
The  laft  of  the  foflii  acids  is  the  muriatic,  which  pof- 
feffes  a  pale  colour,  and  in  its  pure  Hate  emits  fumes  like 
the  nitrous,  though  thefe  have  no  ciFed  in  tinging  the 
glafs,  and  its  odour  is  equally  corrofive  wiih  the  former, 
Jt  differs  from  the  two  other  acids  in  having  little  at- 
traflion  for  the  principle  of  inflammability,  and  on  mixing 
with  water,  it  lofes  entirely  its  cduftic  (late. 

CCCCIV. 

This  acid  is  found,  in  fmall  quantity,  difFufed  in  the 
atmofphere  ;  but  its  ir.oH  comrnon  fource  is  from  fea-falt. 

u 
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with  which  it  is  combineJ,  and  from  which  it  u  ob- 
tained, by  mixing  it  with  the  oil  of  vitriol,  and  rohmicting 
them  to  dillillauon. 

CCCCV. 

The  compolition  of  this  acid  has  been  fuppofed  a 
combination  of  hydrogen,  azote,  and  oxygen,  bat  it  is 
not  confirmed  by  decifivc  experiments. 

CCCCVI. 
Oxygenated  Muriatic  Acid. 

As  the  muriatic  acid  is  capable  of  combining  with  oxy- 
gen, a  compound  is  formed,  by  which  its  acid  powers  are 
kflened,  termed  the  oxygenated  muriatic  acid.  This 
acid  peculiarly  whitens  vegetable  colcurs,  and  difFers  in  its 
attradions  from  the  others.  It  is  procured  from  the  dif. 
tillation  of  the  bkck  oxyd  of  mangancfe  with  the  acid. 

CCCCVII. 

Thefe  acids,  in  their  diluted  ftate,  have  received  dif- 
ferent appellations ;  the  firft,  or  vitriolic,  being  named 
oil  of  vitriol;  the  fecond,  or  nitrous,  aquafortis;  and 
the  third,  or  muriatic,  fpirit  of  fait. 

ccccviir. 

The  foflil  acids  differ  from  all  the  ethers  in  their 
adlivity,  and  are  always  procured  In  the  pureft  ftate  ;  and 
by  this  they  are  dulinguilhed  from  the  reft,  though  they 
agree  in  their  more  general  properties. 

CCCCIX. 
Boracic  Acid. 

The  boracic  is  an  undecompofed  acid.  It  does  not 
exid  in  great  quantity.  It  is  chiefly  found  In  combination 
with  foda,  and  from  this  fait  it  is  obtained,  by  adding  to 
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its  folution  a  proportion  oF  fulphuric  acid,  till  it  acquires  an 
acid  tafte.  On  cooiing,  white  fcales  are  depofued,  which 
are  freed,  by  wafhing,  from  any  fulphuric  acid,  and  are 
again  cryftallized.    It  is  likewife  procured  by  fublimation. 

CCCCX. 

This  acid  is  In  the  form  of  white  fcales,  foft  and  fome- 
what  undluous  to  the  touch.  It  pofTeffes  a  fallne  cool 
tafle,  fomewhat  bitterifh,  with  a  flight  degree  of  fournefs. 
It  reddens  the  vegetable  blue  colours,  is  foluble  in  twenty 
parts  of  cold,  and  five  of  boiling  water.  It  is  diffolved 
eafily  in  alcohol,  the  folution  being  of  a  beautiful  green, 
and  burning  with  a  green  flame.  By  its  fixity  in  fire, 
it  Is  greatly  diflinguiflied  from  the  other  mineral  acids, 

CCCCXI. 
Fluoric  Jcid. 

This  acid  is  alfo  one  of  thofe  pofl'effing  an  undecom- 
pofed  bafe,  and  is  procured  from  the  foffil  named  fluor 
fpar.  It  is  obtained  by  adding  one  part  of  fulphuric  acid 
to  an  equal  weight  of  coarfely  powdered  fluoric  fpary  and 
then  applying  a  moderate  heat.  The  acid  comes  over 
"in  the  form  of  gas,  as  formerly  noticed,  and  is  abforbed 
by  water,  in  which  Itate  it  retains  the  acid  properties. 
Its  diflinguifhing  quality  is  its  power  of  difl!"oIving  fill- 
ceous  earth,  which  refids  the  aftion  of  every  other  acid. 
This  earth  it  diflTolves  very  rapidly,  and  holds  in  a  Hate, 
of  combination.  In  fmell  and  tafle,  it  refembles  the. 
n^uriatic  acid, 

CGCCXII. 

After  the  fofille,  we  enter  upon  the  vegetable  acld5, 
of  which  modern  chemiflry  has  greatly  increafed  the 
ttujnber,  by  our  improved  knowledge  of  the  acidifiable- 

^5 
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bafes,  from  our  greater  poA'ers  of.decomporuion.  This 
bads,  in  all  the  vegetable  acids,  is  of  a  compound  nature, 
being  a  proportion  of  carbon  and  hydrogen.  The  va- 
rieties in  their  properties  depend  on  the  different  pro- 
portions of  ihefe  p  1  iciples,  and  pf  oxygen  in  each  of 
them.  Thefe  acids  admit  a  divlfion  into  three  jiinds,  as 
ready  formed,  as  obtained  by  the  ufe  of  the  nitric  acid, 
or  by  the  aflion  of  fire. 

CCCCXIII. 
Citric  Acid. 

Of  the  firfl:  divifion,  the  citric  acid  is  a  principal  one- 
It  is  found  particularly  in  the  lemon,  the  tamarind,  and 
feveral  other  four  fruits,  being  obtained  by  evprelSon, 
It  is  freed  from  its  mucilaginous  matter  in  feveral  ways,- 
as  firft,  by  precipitating  it  by  alcohol  ;  or  fecondly,  by 
fqueezing  the  juice  of  lemons,  while  the  acid  remains 
liquid,  and  in  a  concentrated  Hate  ;  or  thirdly,  by  ftraining 
the  juice  through  a  linen  clotli,  then  mixing  it  with  fpirit 
of  wine  ;  and  after  Handing  fome  days,  it  may  be  filtered 
through  paper,  when  it  will  be  found  pure.  Or  what  is 
a  more  common  pradlice,  by  faturating  the  juice  with 
powdered  chalk,  than  feparating  the  chalk  by  the  ad- 
dition of  half  its  weight  of  fulphuric  acid  to  the  com- 
pound, diluted  with  fix  pints  of  water,  when  by  evaporation 
of  the  filtered  foluiion,  the  pure  acid  will  be  obtained. 

CCCCXIV. 

Qitric  acid  is  decompofed  by  heat,  and  its  produfts 
are  carbonated  hydrogen,  carbonic  acid,  and  an  em- 
p.yreumatic  acid,  with  charcoal.  When  farther  oxy- 
genated, it  is  couvertible  into  two  acids,  the  carbonic 
arid  acetic. 
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CCCCXV. 

Malic  Acid. 

Malic  acid,  the  next  in  order,  is  chiefly  procured 
from  unripe  apples.  It  is  obtained  pure  by  faturating 
the  juice  with  chalk,  and  decompofmg  the  compound  by 
fulphuric  acid,  when  the  filtered  folution  is  to  be  eva- 
porated to  a.certain  degree,  for  no  cryftals  are  formed, 

CCCCXVI. 

It  is  decompofed,  like  the  former,  by  heat,  and  yields 
more  of  the  carbonic  acid.  It  is  likewife  convertible  by 
the  nitric  into  the  oxalic  acid. 

ccccxvir. 

Oxalic  Acid. 

Oxalic  acid,  the  third  fpecies,  is  chiefly  found  in  the 
oifierent  kinds  of  ibrrel.  The  expreft  juice,  freed  from 
impurities,  depofits  the  acidulous  oxalate  of  potafli  ;  and 
when  freed  from  the  latter,  the  acid  has  a  penetrating 
four  tafte,  efFervefces  in  the  air,  is  foluble  in  half  ii3 
weight  of  hoc  water,  and  twice  its  weight  of  cold. 

ccccxvin. 

This  acid,  expofed  to  heat,  is  refolved  into  an  acicJ 
liquor,  carbonic  acid,  a-nd  carbonated  hydrogen.  Ic 
contains  more  oxygen  than  the  other  vegetable  acids, 

CCCCXIX. 
Tartarous  Acid. 
Tartarous  acid,  as  it  exifts  in  vegetables,  is  combined 
with  potafh  ;  and  under  the  name  of  tartar,  is  contained 
in  the  tamarind,  vine,  and  other  fruits,  being  chiefly 
depofited  during  the  fl'jw  fermentation  of  wine  in  cafks. 
It  is  pari^ed  by  folution,  filtration,  and  repeated  cryftal- 

16 
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lization.  It  has  a  four  tafte,  and  requires  for  Its  folution 
60  parti  of  cold,  and  30  of  boiling  water.  By  expofure 
to  heat,  it  becomes  decompofed.  Its  pure  acid  is  pro- 
cured by  the  addition  of  fulphiiric  acid  to  the  folatlon  of  the 
fait.  Its  produdls,  by  expofure  to  a  high  temperature,  are 
carbonated  hydrogen  and  caibonic  acid,  an  acid  fimilar  to 
the  acetous,  and  an  empyreumatic  oil,  charcoal  remaining. 

CCCCXX. 
Benzoic  Add. 

This  acid  e\i(ls  chiefly  in  the  balfams,  and  more  par- 
ticularly in  benzoin,  being  extraQed  from  it  by  the 
application  of  a  moderate  heat.  The  acid  volatized, 
condenfes  in  vvhite  cryflals.  This  acid  exifts  alfo  in  the 
urine  of  graminivorous  animals.  But  it  is  more  com- 
monly procured  by  boiling  four  parts  of  benzoin,  with 
one  of  lime,  and  four  of  water,  ftirring  them  together 
over  a  gentle  fire,  for  half  an  hour,  by  which  the  acid 
uniting  with  the  lime,  benzoate  of  lime  is  formed.  After 
fi  tiling,  the  clear  liquor  is  poured  off,  and  the  prccefs 
twice  repeated,  with  fre.Qi  lime  water.  The  liquor 
ftvould  be  then  filtered,  and  muriatic  acid  added,  as  long 
as  any  precipitate,  which  is  the  acid  of  benzoin,  falls.  Ij 
,is  then  to  be  diflblved,  filtered,  and  gently  evaporated* 
It  is  procured  by  fublimation,  in  the  form  of  flowers  of 
benzoin.  It  poffclTes  a  flight  pungent  talle  and  grateful 
odour;  in  which  it  differs  from  the  other  acids  by  re- 
taining an  cffential  oil.  It  is  chiefly  foluble  in  hot  water, 
and  the  folution  cryftallizes  in  cooling.  It  is  foluble  alfo 
in  alcohol,  and  is  volatilized  by  a  moderate  heat.  It 
burns  when  ftrongly  heated  in  contaft  with  air.  It  pof. 
feffes  a  ftrong  attraction  for  lime. 
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CCCCXXL 

Gallic  Acid. 

This  add  Is  yielded  by  many  barks,  roots,  and  fruits, 
and  is  in  all  tliofe  vegetables  termed  aflringent  j  but  it  is 
moft  commonly  obtained  by  an  infufion  of  powdered  nut- 
galls,  in  the  proportion  of  one  lib.  of  powder,  to  two 
pints  three  quarters  of  water.  This  xnfufion,  after  ftand- 
ing  four  days,  and  frequently  (halting  the  mixture,  is 
then  filtered,  and  kept  in  a  ve/Tel  covered  with  blotting^ 
paper.  A  thick  pellicle  of  mouldinefs  then  forms  on  the 
liquor,  and  a  precipitate  defcends  in  proportion  as  the 
infufion  evaporates.  This  precipitate,  dilTolved  in  water, 
forms  a  liqnor  of  a  brown  yellow  colour,  which  in  eva- 
poration depofits  the  acid  in  a  precipitate,  like  fine  faiidj 
and  cryftals  of  a  yellow  hue. 

CCCCXXII. 

This  acid  has  a  four,  aftringent  tafte,  efFervefcing  with  ■ 
chalk,  and  reddening  turnfole.  It  is  folub'e  in  three 
parts  of  hot  or  12  parts  of  cold  water.  By  heat  it  be- 
comes volatilized,  and  partly  decompofed  ;  from  which  it 
appears  to  conf^ft  of  an  empyreumatic  oil,  carbonated 
hydrogen,  and  carbonic  acid.  Hydrogen  and  carbon, 
therefore,  form  its  bafe. 

CCCC^iXIII. 
The  peculiar  diftlniHion  of  this  acid  is  that  of  pro- 
ducing  a  deep  black  colour  with  the  falts  of  iron,  when 
the  metal  is  in  a  certain  degree  of  oxydation  ;  but  it  is, 
only  the  red  oxyd  that  fucceeds  in  the  making  of  ink. 
Thus  the  combination  of  iron  with  the  gallic  acid  is  the 
bafis  of  ink  and  black  dyes. 
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CCCCXXIV. 

Connefted  with  the  gallic  acid,  is  the  tannin  or  tan- 
ning principle.  Their  properties  are  however  different, 
and  they  can  be  obtained  diftindt,  though  they  exift 
always  in  the  fame  fubftances.  To  obtain  this  principle 
in  the  pure  ftate,  to  an  infufion  of  oak  bark  in  hot 
water,  a  folution  of  muriat  of  tin  is  added.  Thus  an 
infoluble  compound  of  tannin  with  oxyd  of  tin  is  formed. 
If  a  current  of  fulphurated  hydrogen  is  pafled  through 
the  liquor,  it  combines  with  the  oxyd  of  tin,  and  the 
tannin  is  left  diffolved.  This  folution  is  of  a  brown 
colour,  and  has  a  bitter  ftyptic  talle,  and  by  evaporation 
it  may  be  obtained  in  a  fclid  mafs. 

CCCCXXV. 

It  communicates  to  iron  the  fame  dark  colour  as  the 
gallic  acid,  but  its  peculiar  property  is  to  combine  with 
animal  gelatine,  on  which  the  art  of  tanning  depends, 
and  to  prevent  the  decay  of  thofe  parts  with  which 
it  is  combined. 

CCCCXXVI. 
Camphoric  y^ctd. 

The  next  divifion  of  vegetable  acids  is  thofe  obtained 
by  the  mediaticn  of  the  nitric  acid.  The  firft  of  this 
divifion  is  the  camphoric  acid,  which  is  obtained  by  the 
decompofition  of  camphor.  When  pure  it  has  little 
or  no  odour;  its  tafte  is  (lightly  acid,  and  it  reddens  the 
vegetable  colours.  It  is  very  volatile.  It  is  diftin- 
guilhed  from  the  benzoic  acid,  which  it  much  refembles 
by  its  greater  folability  in  cold  water.  It  burns  without 
any  refiduum. 
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CCCCXXVII. 
Suberic  Acid. 

.  The  fuberic  acid  is  obtained,  as  its  name  imports,  by 
diftiliing  nitric  acid  from  cork.  The  refiduum  is  expofed 
to  a  moderate  heat,  till  pungent,  fuffocating  vapours 
arife.  To  this  thrice  its  weight  of  water  is  added,  and 
heat  applied.  The  folution  of  fuberic  acid  then  obtained, 
is  feparated  by  filtration,  when  cold.  It  may  be  alfo  ob- 
tained by  evaporation,  in  a  folid  form.  It  is  volatilized 
by  heat,  is  foluble  in  water,  poflefles  an  acid  bitterilh  tafte, 
and  becomes  bro.vn  by  expofure  to  folar  light.  It  differs 
from  the  former  acid  both  in  its  precipitation  and  form. 

CCCCXXVIII. 
Succinic  Acid. 

The  fuccinic  acid  is  obtained  by  expoflng  amber  to 
a  moderate  heat,  an  empyreumatic  oil,  with  an  acid 
liquor,  diRils  over,  and  a  matter  concretes  in  cryflalline 
plates,  in  the  neck  of  the  retort.  This  matter  is  the  fuc- 
cinic acid,  which  may  be  purified  by  a  fecond  fublima- 
tion,  or  by  folution  and  cryftallization.  It  is  likewife 
procured  by  diflilling  weak  nitric  acid  with  half  its  weight 
or  fait  of  amber,  the  nitrous  gas  coming  over,  and  leaving 
the  acid  behind. 

CCCCXXIX. 
The  talle  of  this  acid  is  acrid  j  it  is  foluble  in  24  parts 
of  cold  and  in  two  of  boiling  water,  the  latter  cryftallizing 
on  cooling.    Its  cryftals  are  permanent  in  the  air,  and 
ar€|  volatilized  by  heat. 

CCCCXXX. 

The  third  divifion  of  vegetable  acids  are  thofe  ob* 
twined  by  the  aiiioo  of  fire  ;  of  thefc  are, 
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1.  The  pyro  tartarhe  add,  yielded  by  the  tartarous 
acid  by  dry  diftillation. 

2.  The  pyro  mucilaginous  acid,  obtained  frominfipid, 
faccharine,  gurtimy,  or  farinaceous  mucilages;  and  :his 
acid  has  a  peculiar  property  of  reddening  the  (kin. 

3.  The  acetic  and  acetous  acid,  or  vinegar,  is  produced' 
cMefly,  as  we  .liall  afterwards  find,  by  the  procefs  of 
fermentation.    It  is  clear  and  nearly  limpid  ;  it  has  z  • 
pleafaat  pungent  fmell,  and  a  four  tafte. 

CCCCXXXI. 
The  acetous  ac'd,  or  vinegar,  is  like  the  other  acids 
a  watery  fluid,  and  unavoidably  ciluted  with  a  large- 
quantity  of  water.    In  point  of  flrength,  it  is  hardly  * 
equal  to  a  mixture  of  the  fbfUI  acids,  with  above  50  times 
their  weight  of  water.    There  is  mixed  with  it  feme 
flimy  and  mucilaginous  matter,  and  alfo  fome  of  the  tar- 
tarous acid,  from  the  wine.    This  acid  may  be  purified 
by  diftillation,  the  pure  acid  being  more  volatile,  and 
rifing  in  a  heat  little  more  than  that  of  boiling  water. 
This  is  accordingly  often  performed,  end  the  produ£t  is 
•ailed  diftilled  vinegar,  which  turns  out  limpid  and 
cclourlefs,  like  water ;  the  unfluous  and  mucilaginous 
matter,  when  the  operation  is  carried  to  a  certain  degree, - 
is  found  in  the  retort,  forming  a  bl/^ch  matter  ;  which,  if 
the  operation  is  carried  farther,  affords  other  matters  that 
give  a  dlfagreeable  odour  to  all  the  fteams  that  arife. 
It  is  neceffary  only  to  diflil  this  acid,  which  makes  it 
refemble  the  foflil  acids,  and  fits  it  for  the  common  ufes 
to  which  it  is  applied  in  pharmacy.    It  has  the  fame  four 
tafte  with  them,  when  they  are  diluted  to  a  certain  degree. 
It  effervefces  too  with  the  alkaline  falts,  in  the  fame 
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manner.  It  alio  affjtSls  the  colour  of  vegetables  in  the 
fame  manner  ;  thus  the  infufion  of  rofes  has  its  colour 
brightened,  but  .the  change  is  not  fo  quick  and  remarkable 
as  when  the  foflil  acids  are  ufed  ;  neither  is  it  equal  in  its 
c6rro(ive  qualities,  even  when  of  the  fame  degree  of 
Itrength.  Another  remarkable  particular  by  which  it 
differs,  is  in  ixs  being  totally  changed  and  deftroyed  by 
heat,  when  it  is  fo  llrong  as  to  make  bodies  red  hot. 

The  acetic,  or  radical  vinegar,  is  procured  by  Saturating 
the  vinegar  with  a  metallic  oxyd,  and  again  decorapofing 
the  compound  by  heat. 

CCCCXXXII. 
The  animal  acids,  the  third  divifion,  are  not  fo  no- 
aicrous  as  the  vegetable,  and  the  firft  we  fhall  notice  are 
thofe  exi{ling  In,  or  derived  from  the  human  body,  as 
the  ladtic,  febacic,  zoonic,  uric,  and  phofphoric  acids ; 
the  others  are  peculiar  to  certain  animals. 

CCCCXXXIII. 

The  laflic  acid  is  obtained  by  fubjefling  milk  to  the 
acetous  fermentation  ;  but  this  fermentation  differs  from 
that  of  vegetables,  both  in  the  manner  in  which  it  takes 
place,  and  alfo  in  the  produdion  of  the  operation,  being 
a  different  acid.    To  procure  this  acid  pure,  the  four 
milk  fhould  be  evaporated  to  J,  the  extraneous  or  cheefy 
matter  feparated  by  fiher,  and  lime  water  poured  on  the 
refidue.    By  this  a  precipitation  takes  place,  and  the  lime 
combines  with  the  acid.    To  decorapofe  it  oxalic  acid 
next  is  to  be  added,  which  precipitating  the  lime,  leaves 
the  acid  difengaged.    This  liquid  muft  then  be  evapo- 
rated to  the  confluence  of  honey  ;  and  if  alcohol  is  added 
the  acid  will  be  taken  up,  and  all  the  other  principles-. 
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remain  undifToIved.    On  filtering  the  mafs,  the  pure  acid 
will  be  procured  by  diflillation, 

CCCCXXXIV. 

From  the  fugar  of  milk  is  obtained  alfo  the  facbo 
la£tic  acid,  when  heated  with  nitrii  acid,  with  the  affilUnce 
of  a  moderate  heat. 

The  bafe  of  thefe  acids  is  confidered  to  be  a  com- 
pound of  hydrogen,  carbon,  and  azote. 

CCCCXXXV. 
Sebacic  Acid. 

This  acid  is  procured  from  the  fat  of  animals  by  diflil- 
lation. When  pure  it  is  fluid  and  colourlefs,  has  a 
pungent  odour,  and  a  (harp  acid  tafte.  It  is  foluble  in 
water,  in  all  proportions,  and  is  naturally  formed  in  the 
fat,  when  expofed  to  the  air,  by  its  abforption  of  oxygeoV 
It  is  decompofed  by  heat,  carbonic  acid  being  difengaged, 
and  charcoal  remaining. 

CCCCXXXVI. 
Zocnic  Acid. 

The  fluid  obtained  from  the  diftillation  of  anlmalt 
fubflances  has  been  found  to  contain  a  peculiar  acid, . 
In  order  to  procure  it  the  oil  is  (irft  feparated  from  thee 
liquor  afforded,  by  diftrudive  diflillation ;  then  limee 
added,  to  feparate  the  carbonate  of  ammoniac  with  ai 
boiling  heat ;  and  afterwards  more  lirae  is  added,  to< 
obtain  the  zoonate  of  lime.  By  diflilling  a  mixture  ofc 
phofplioric  acid  with  this  preparation,  the  pure  zoonici 
acid  is  procured.  ^ 

CCCCXXXVII. 

This  acid  h8s  the  fme'd  of  roalt  meat,  in  which  proctfiil 
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it  is  fcfnicd.  It  is  of  an  aultere  tafte,  and  fbews  the  tcfts 
of  an  acid  witii  turnfole. 

CCCCXXXVIIf. 
Uric  Acid. 

This  concrete  acid  of  calculi  is  flightly  foluble  io 
boiling  water.  It  forms  the  chief  part  of  the  red  co- 
loured precipitate  which  urine  depofits.  ,  It  is  therefore 
to  be  found  in  all  urine,  but  only  by  its  undue  retention,  or 
circumftaticcs  occafioning  its  formation  in  excefs,  does  i: 
become  the  fource  of  difeafe. 

CCCCXXXIX. 
From  a  variety  of  experiments,  it  appears  that  the 
bafe  of, this  acid  is  a  peculiar  animal  oxide,  and  that 
its  prefence  is  confined  to  the  human  body ;  t^hat  the  fame 
b^fe  is  confpicuous  in  the  concretions  of  the  gout,  being 
formed  of  this  acid  and  foda. 

CCCCXL. 

In  the  examination  of  different  calculi,  a  great  variety 
is  found  to  prevail  in  the  proportion,  and  even  in  the  na- 
ture of  their  conftituent  principles ;  but  this  peculiar 
fubfiance  or  bafe  is  always  prefent  in  a  certain  degree  in 
all  of  them. 

CCCCXLI. 

By  difFerent  trials  it  appears,  that  the  calculus  is  dlf- 
folved  by  the  fulphuric  acid  with  heat,  is  not  aded  oa 
by  the  muriatic  acid,  is  diflblved  by  the  nitric  acid  with 
efFerv^fcence,  and  the  dilengagement  of  the  nitrous  gas 
and  carbonic  acid,  the  folution  being  of  a  red  colour,  and 
^■.oritaining  a  difengaged  acid.    Next,  the  calculus  is  no^,- 
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afted  on  by  the  carbonate  of  potalh,  but  is  dilTolved  by 
the  caudic  as  well  as  the  volatile  alkali.  It  is  alTo  dif- 
folved  in  lime  water,  and  may  be  precipitated  by  acids. 

CCCCXLII. 

The  utic  acid  is  infoluble  in  cold  water.  It  weakly 
reddens  turnfole ;  it  is  infipid  and  inodorous.  When 
pure  it  has  a  fawn  colour,  and  by  the  addition  of  nitric 
acid  it  acquires  a  pink. 

CCCCXLIII. 
Pbsfphoric  Jcid. 

The  phofphoric  acid  is  obtained  by  the  combination 
of  oxygen  with  the  phofphorus,  during  combuftion.  It 
js  very  deliquefcent,  and  foluble  in  water.  Its  faturated 
folution  is  of  an  oily  confifte.ice.  It  is  inodorous,  and ! 
poflefTes  no  volatility,  neither  is  it  decompofed  by  heat. 
It  confifts  of  loo  parts  of  phofphorus  united  to  154  of; 
oxygen. 

CCCCXLIV. 
Thefe  form  the  principal  acids  that  are  met  with  in. 
the  human  body  ;  thofe  that  are  met  with  in  other  animals-s 
are  chiefly  the  bombic  and  formic. 

CCCCXLV^ 
Bombic  Acid. 

This  acid  is  derived  from  the  filk  worm,  and  is  con*- 
taincd  in  a  cell  near  the  anus.  It  is  in  a  liquid  form,, 
and  of  an  amber  yellow  colour.  It  is  liable  to  fpon- 
taneous  decompofition.  It  is  obtained  by  fqueezing  thee 
juice  of  the  chryfalis  through  a  cloth,  precipitating  the? 
tnucilage  with  alcohol,  and  alfo  by  infufing  the  cbryfalisi 
(ft.  alcohol.. 
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CCCCXLVI. 
Formic  Acid, 

This  acid  exiUs  In  the  ant,  in  a  very  diiengaged  fiate. 
it  is  evolved  in  a  ftrongly  odorate  vapour,  and  its  fmell 
refembles  that  of  muflt.  It  is  procured  chiefly  from  the 
large  red  ant,  and  is  moft  abundant  in  the  months  of 
June  and  July,  fo  that  the  paflage  of  the  animal  over 
blue  paper  detedls  at  once  its  preJcnce,  by  reddening  it. 
The  acid  may  be  procured  by  diftillation,  mixed  with 
cmpyreumatic  oil,  from  which  it  may  be  feparated  by  a 
funnel  ;  or  it  may  be  procured  by  iixiviation,  firll  wafti- 
ing  the  animal  in  cold  and  then  in  boiling  water,  till  all 
the  acid  is  exiraded. 

CCCCXLVII. 

Pruffic  Acid. 

The  o:ily  renfifiioing  animal  acid  is  the  pruflic,  obtained 
by  e.xpoiing  horns,  hoofs,  or  dried  blood,  wiih  an  equal 
quantity  of  fixed  alkali,  to  a  red  heat.  The  alkali  united 
J  with  the  acid  thus  formed,  is  called  pruffiate  of  potalh,  or 
>  foda.  The  pruFc  acid  is  obtained  in  a  pure  flate  by 
fuper.faturating  the  pruffiate  alkali  with  fulphuric  acid, 
ind  by  fubfcquent  diflillation.  It  may  be  alfo  obtained 
iby  difti'latjon  of  blood  with  nitric  acid.  It  has  a  four 
lalie  and  fuftbcating  fmell. 

CCCCXLVIII. 
We  have  thus  examined,  in  a  general  way,  the  fevcral 
.,  (pecies  of  fimpie  faline  bodies,  under  the  two  divifions  of 
..  ilkalies  and  acids.    We  (hall  next  confider  their  parti- 
,  ular  adion  on  one  fubllance  of  the  inflammable  clafs, 
.kohol,  as  giving  origin  to  fome  powerful  preparations 
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in  medicine.  The  vegetable  alkali  a£ls  on  fplrit  of  wine, 
by  attradling  water  from  it.  If  much  alkali  be  ufed,  a 
fmall  part  of  it  diffolves,  and  gives  it  a  yellow  colour  and 
difagreeable  tafte  ;  and  if  the  fpirit  is  allowed  to  retain 
the  alkali,  it  is  found  to  be  a  more  powerful  folvent. 
So  the  chemifts  have  ftudied  the  way  of  making  tar- 
tarifed  fpirit  of  wine,  and  Dr.  Boerhaave  confiders  the 
making  of  it  right,  as  a  nice  and  difficult  operation.  We 
firft  ufe  a  fpirit  as  ftrong  as  polTible,  and  we  are  to  have 
the  fait  of  tartar  well  calcined,  and  put  in  perfedly  dry 
and  hot ;  for  if  either  the  fpiric  has  water,  or  the  falts 
get  water  from  the  air,  it  will  not  fucceed.  But  a  per- 
fedt  cauftic  alkali  diffolves  perfedlly  and  uniformly,  and 
that  in  the  ftrongeft  fpiiit,  and  foon  after  it  is  dilfolved 
it  communicates  to  it  a  very  deep  yellow  or  red  colour, 
efpecially  if  it  is  digefted  a  little. 

CCCCXLIX. 
This  explains  the  nature  of  tartarifed  fpirit  of  wine,, 
.  and  points  out  a  procefs  by  which  it  can  be  very  eafily  ■ 
prepared.  That  prepared  by  Boerhaave  is  only  a  fpiric t 
which  has  dilfolved  the  moft  cauftic  part  of  the  common^ 
fixed  alkali.  But  taking  the  alkali  entirely  caultic,  wer 
cati  difiolve  almoft  as  much  as  we  pleafe  Tand  this  ailing; 
upon  the  oil,  gives  it  this  deep  colour,  which  is  reckoned] 
a  proof  of  the  richnefs  of  the  alkalifed  fpiric. 

cccCl. 

As  the  efFeds  produced  by  an  alkali  that  is  perfeftlyJ 
cauftic,  upon  fpirit  of  wine,  are  different  from  that  pro 
duced  by  the  alkali,  in  its  ordinary  ftate  of  caufticit\ 
fo  if  we  take  one  fatwrated  with  air,  it  is  fo  much  neu- 
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tralized  by  the  air  that  it  has  much  lefs  attrafllon  for 
water,  and  we  find  that  the  fpirit  of  wine  is  capable  of 
feparating  it. 

CCCCLr. 

The  relation  of  the  volatile  alkali  to  fpirit  of  wine  is 
fomewhat  fimilar  to  that  of  the  fixed,  in  its  milder  ftate, 
it  will  not  mix  with  the  fpirit  of  wine,  but  is  precipitated. 
But  the  experiment  with  the  volatile  alkali,  moft  taken 
notice  cf,  is  the  fudden  precipitation  of  this  fait  from 
water,  by  means  of  fpi.  it  of  wine,  forming  the  ofTa  hel- 
montii.  Boerhaave  defcribes  it  as  difficult  to  be  exe- 
cuted, cn  account  of  the  great  llrength  of  the  fpirit  that 
was  necefiary.  To  a  quantity  of  the  fpirit  of  fal  ammo- 
niac we  add  an  equal  bulk  of  llrong  fpirit  of  wine ;  it  is 
poured  in  flowly,  lo  float  on  the  furface  of  the  alkaline 
fpirit,  and  they  will  rcnwin  pcrfe6lly  fluid.  But  if  they 
are  fuddenly  lhaken,  the  mixture  becomes  muddy*  and 
in  fome  cafes  perfedlly  folid.  This  Boerhaave  admires, 
as  an  example  of  the  produflion  of  a  very  fubtile  foap. 
He  was  an  admirer  of  all  faponaceous  mixtures,  and 
thought  that  this  was  one  of  the  moll  curious  of  any,  and 
one  of  the  moft  fubtile  and  penetrating  of  any  of  the 
mixtures,  as  containing  the  moll  fubtile  fluid  of  the  in- 
flammable fubftancej,  combined  with  the  moft  volatile 
and  fubtile  of  the  alkalies;  but  it  has  only  the  appearance 
of  foiidity.  By  the  moft  copious  and  fudden  precipitation 
of  the  volatile  alkali,  the  fpirit  of  wine  uniting  with  the 
water,  difpofes  the  alkali  to  feparate  in  cryftallizations, 
which  are  very  fmall,  and  the  fluid  that  remains  is  en- 
tangled In  the  pores,  as  water  in  a  fponge,  the  fpirit  does 
at  the  fame  time  unite  with  the  cauilic  part,  but  it  can 
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be  united  more  perfectly  with  the  cauftic  volatile  alkali, 
"Oierely  by  mixing  them  together. 

CCCCLII. 

The  aftion  of  alcohol  on  acids  is  peculiar  and  important. 
The  alcohol  becomes  decompofed,  and  a  new  compound 
is  formed.  This  differs  fomewhat  in  its  properties,  ac- 
coriiing  to  the  particular  acid  ufcd ;  but  all  the  new 
■compounds  thus  formed  agree  in  the  poffeffion  of  certain 
general  qualities.  They  are  highly  volatile,  odorous, 
pungent,  and  inflammable,  mifcible  in  water,  and  capable 
of  combining  with  alcohol.  Thefe  compounds  are  known 
by  the  name  of  ethers. 

CCCCLIir.' 
Sulphuric  Ether, 
To  prepare  fulphuric  ether,  any  quantity  of  fulphuric 
•acid  is  poured  upon  an  equal  quantity  of  alcohol  in  a 
retort.  They  are  to  be  mixed  together  by  gradual  agi- 
tation, after  which  heat  is  applied  by  a  fand  bath,  and 
the  retort  is  connefled  with  a  range  of  receivers  kept 
cool  by  water.  On  the  boilirrg  of  the  liquor,  which  takes 
place  at  208,  a  colourk-fs  fluid  condenfes  in  the  receivers. 
As  foon  as  the  neck  of  the  retort  becomes  obfcured  with 
white  fumes,  which  is  generally  when  the  dilliUation 
amounts  to  one  half  of  the  liquor  employed,  the  process 
fhould  be  flopped,  and  in  the  retort  there  will  be  found 
remaining  a  thick  black  fluid.  The  dillilled  liquor  is  to 
be  then  purified  with  a  fmall  proportion  of  potafh,  and 
fubje£led  to  diftillation,  when  it  is  obtained  by  the  feconi 
operation  nearly  pure. 

CCCCLIV. 

The  theory  of  the  formation  of  ether  is  ftil!  undecided,' 
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It  appear3  however  that  the  acid  refignb  its  oxygen  to 
the  alcohol ;  that  part  of  the  hydrogen  of  the  alcohol 
is  fpent  in  the  formation  of  water,  and  a  large  portion  of 
carbon  is  depofited,  while  the  remaining  principles  com- 
bine to  form  the  ether.  Hence  the  compound  differs 
chiefly  from  alcohol,  in  its  greater  proportion  of  hydro- 
gen ;  and  hence  from  its  combulHon  more  water  is  pro- 
duced than  from  alcohol. 

CCCCLV. 

Towards  the  termination  of  the  procefs  for  ether,  an 
oily  matter  comes  over,  which  is  named  fweet  oil  of 
wine.    This  differs  from  the  ether  icfelf,  in  containing 
•  a  larger  proportion  of  carbon,  and  is.confequently  heavier 
and  lefs  volatile  than  the  ether. 

CCCCLVI. 

Such  is  the  procefs  for  the  fi:lphuric  ether,  and  the 
Other  ethers  differ  from  it  in  fome  circuraftanccs. 

CCCCLVir. 
Nitric  Ether. 

The  nitric  ether  is  a  preparation  much  more  difHcult 
than  the  former,  from  the  violent  adion  of  the  acid  on  the 
alcohol,  when  they  are  mixed  together  in  due  proportion. 
The  acid  is  therefore  to  be  cautioufly  added,  ar.d  in 
fmall  quantities  at  a  time,  till  an  equal  proportion  is 
-inited.  In  the  procefs,  the  nitric  either  partly  diAiii-- 
.over,  and  partly  remains  in  the  retort,  on  the  furface  of 
the  remaining  acid  liquor.  It  is  to  be  poured  off,  and 
purified  by  a  fecond  dillillation,  with  a  gentle  heat 

CCCCLVIII. 
in  the  common  preparation  of  the  dulci./ied  fpirit  of 
VoL.JII.  K 
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nitre,  the  proportion  of  acid  to  obtain  it  is  one  part  to 
three  of  alcohol,  which  are  allowed  to  digeft  in  a  gentle 
heat.  Thus  ether  is  alcohol  with  nitric  acid,  partly  in  an 
uncombined  ftate  ;  and  to  remove  this,  a  fccond  dillillation, 
with  a  fmall  quantit)-  of  alkali,  will  be  fufiicient. 

CCCCLIX, 

The  theory  of  nitric  ether  is  ftiil  more  obfcure  than 
that  of  the  fulphuric.  Tt  appears  that  part  of  the  carbon, 
hydrogen,  and  oxygen,  enters  into  new  combinations,  and 
compofe  the  acetous  and  oxalic  acids,  which  are  formed, 
and  that  the  remainder  of  ihefe  principles  combine  with 
part  of  the  acid  to  form  the  ether. 

CCCCLX. 

No  ether  is  formed  wi  h  the  muiiatlc  acid  and  alcohol, 
but  it  takes  place  with  the  oxygenated  acid.  Acetous 
and  phofphoric  ether  can  likewifa  be  cbtalned  by  dilliiling 
thcfe  acids  with  alcohol,  and  adding  o.xyd  of  manganefe 
to  furnifh  oxygen. 

CCCCLXI. 

Compound  Salts. 
We  have  thus  defcribed  what  are  termed  the  fimple 
falts,  confining  of  the  alkalies  and  acids  ;  we  are  now  to 
view  them  in  combination,  under  the  title  of  compound 
falts,  when  they  lofe  the  peculiar  properties  they  pollefled 
in  their  more  fimple  and  feparate  ftate. 

CCCCLXn. 

Every  compound  fait  is  formed  of  an  alkali  and  an 
acid,  either  united  fpontaneoufly,  as  they  are  found  at' 
times  in  nature,  or  combined  by  art ;  and  from  the  differ- 
ent  kinds  and  fpecies  of  alkalies  and  acids  employed,  the 
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different  compound  falts  arife,  commonly  termed  neutral 
falts,  and  the  criterion  in  forming  each  of  them,  or  of  its 
having  acquired  this  neutral  (late,  is  not  to  betaken  from  the 
ceafing  of  its  cffervefcence,  bat  from  Its  efFed  in  changing 
the  vegetable  colours,  mentioned  in  the  definition  of  the 
fimple  ones,  and  when  it  can  be  depended  on  from 
the  tafte. 

CCCCLXIir. 
In  forming  this  combination,  the  two  ingredients  can. 
only  be  mixed  in  a  certaia  Heady  proportion  ;  and  any 
addition  beyond  this,  is  not  united,  but  remains  in  the 
fame  ftate  as  before  it  was  added.  The  amount  of  this 
proportion  in  which  they  can  be  added,  is  termed  the  point 
of  faturation,  and  the  falc  brought  to  this  Rate  is  a  neutral. 

CCCCLXIv. 

A  neutral  fait,  compared  with  its  origin?J  ingredients,  is 
to  be  confidered  as  a  mild  fubltance  ;  it  (hews  much  lefs 
a£li»ity  and  acrimony  with  regard  to  a  variety  of  fub- 
ftances ;  it  has  lefs  attraction  for  water ;  it  is  net  deli- 
quiefcent ;  ic  may  be  tak«n  internally,  in  a  ccnfiderable 
quantity  ;  and  it  has  no  peculiar  eff.ft  on  vegetable 
colours. 

CCCCLXV. 

In  defignating  neutral  falts,  the  ftate  of  their  acid  in 
entering  into  combination,  claims  particular  notice. 
When  completely  faturated  with  oxygen,  they  receive 
the  termination  of  a(e.  When  the  acid  is  oily  in  limited 
proportion,  they  are  marked  by  the  termination  of  ite. 

CCCCLXVr. 
In  arranging  neutral  falts,  we  are  direfled  by  the  order 
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in  wliich  the  acids  were  detailed.  Tiie  compounds  with 
tlie  foflii  acids  come  firft,  beginning  with  thofe  formed 
by  the  fulphuric,  termed  fulphates. 

CCCCLXVII. 

Sulphates. 

•  Sulphat  of  potafh  poflefles  a  bitter  penetrating  tafle, 
and  is  foluble  in  i6  parts  of  cold  water ;  loo  grains  of 
it  containing  40  of  acid,  more  than  52  of  alkali,  and 
eight  of  water. 

Acidulous  fulphat  of  potafh  is  the  fame  fait  fiiper- 
faturated  with  its  own  acid.  It  has  a  four  tafle,  reddens 
the  vegetable  colours,  and  is  more  fuluble  in  water  than 
the  neutral  falts. 

Sulphat  of  foda  has  a  very  bitter  taftc,  is  foluble  in  its 
Ovvn  weight  of  boiling  water,  and  in  three  parts  of  cold ; 
100  grains  of  it  contain  27  of  acid,  15  of  alkali,  and 
.eight  of  water.  It  is  found  in  various  mineral  waters. 
^  Acidulous  fulphat  of  foda  is  formed  when  the  former 
preparation  is  faturatcd  with  its  own  acid. 

Sulphat  of  ammoniac  is  obtained  from  the  foot  of 
wood  or  coal.  It  is  found  alfo  in  the  neighbourhood  of 
volcanoes,  and  it  may  be  prepared  by  the  direft  com- 
biiiation  of  its  principles.  In  its  tafte  it  is  very  bitter, 
{n  ISO  grains  it  contains  42  of  acid,  40  of  alkali,  and 
18  of  water.  It  is  foluble  in  twice  its  weight  of  water, 
in  a  mean  temperature,  and  in  an  equal  weight  of  boiling 
water. 

CCCCLXVIII. 
As  the  falts  formed  by  the  fulphuric  acid  are  termed 
fulphates,  fo  ihefe  formed  with  the  fame  acid  in  a  different 
{late,  or  the  fulphureous,  are  termed  fulphites.  Their 
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taiie  Is  rulphureoas ;  they  are  decompofed  by  the  greater 
number  of  acids  ;  and  by  expofure  to  the  air,  or  to  fub*. 
iUiices  ajTording  them  oxygen,  they  are  changed  ima 
iieu?rals  of  the  former  clafs— Thus  ; 

The  fulphite  of  potafh  differs  from  the  fulphate,  in  i^s 
proportions  being  more  fuluble  in  water  : 

The  fulphite  of  foda  contains  18.8  parts  of  foda,  31.Z 
of  acid,  and  50  of  water  ;  and 

The  fulphite  of  ammonia  contains  29  of  ammoni?^ 
60  of  acid,  and  11  of  water.  From  thefe  proportions 
their  difFerence  from  the  former  clafs  is  apparent. 

CCCCLXiX. 
Sui^  burelJ. 

Beildes  thofe  neutral  falts  formed  with  the  acid,  it  13 
proper  to  notice  here  the  compounds  which  falphur  forms 
with  the  alkali,  termed  fulphurecs. 

The  firil  of  thefe  is  the  fulphuret  of  potafh,  obtained 
by  fuling  equal  parts  of  fulphur  and  potafh.  It  is  of  a 
red  colour  and  inodorous,  while  in  a  folid  ilate  ;  but  ic 
foon  imbibes  moifture  from  the  atmofphere,  when  it  emits 
an  odour  refembling  that  of  putrid  eggs.  The  fame 
cfFedl  follows  its  foluiion  in  water.  By  expofure  to  the 
air  it  lofes  its  colour ;  and  when  the  folution  is  examined-, 
it  is  changed  into  fulphat  of  potaflu  This  depends  on 
the  abforption  of  the  oxygen  of  the  air  by  the  hydrogerx 
of  the  folution,  and  the  confequent  oxygenation  of  the 
fulphur, 

ccccLXx:. 

From  this  circumftance  it  has  been  employed  as  a 
eudiometer,  but  is  inconvenient,  as  we  formerly  obferved, 
from  the  flownefs  of  its  operation.    To  obviate  which^ 
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and  render  the  abforption  cf  oxygen  more  rapid,  the 
ufe  of  the  folid  fulphuret,  flightly  moillened,  with  tiie 
application  of  heat,  has  been  prefeired. 

This  fulphuret  is  decomoofed  by  acids,  and  the  fulphur 
precipitating  in  the  folution  makes  it  to  be  termed,  from 
its  appearance,  lac  fulphuris. 

CCCCLXXr. 
Sulphuret  of  fcda  differs  in  nothing  from  the  fulphuret 
of  potalh. 

Sulphuret  of  ammoniac  is  obtained  in  the  form  of  a 
yello.v  fuming  liquor,  by  the  ammoniac  and  fulphur 
uniting  in  the  Hate  of  gas  dur.ing  diftillaiion,  from  one 
part  of  fulphur,  two  of  ammoniac,  and  fix  of  quickli-.i.e. 
It  may  be  abforbed  by  water  placed  in  the  receivers.  A 
red  coloured  liquor  is  thus  formed,  which  has  a  fcetid 
fmfU,  and  emits  copious  fumes.  Jt  is  decompofed  in  the 
iame  manner  as  the  other  fulphurets ;  but  there  is  danger 
if  the  fulphuric  a;iu  is  employed. 

ccccLXXir. 

Nifrates, 

Thefe  are  a  clafs  of  neutral  falts,  formed  by  the  com- 
bination of  nitric  aciJ  with  certain  alkaline  bafcs.  The 
attraflion  of  the  acid  to  thele  alkalies  is  (Irongeft  to 
potafh,  and  Icaft  to  ammonia.  This  clafs  is  diftinguilhcd 
chiefly  by  its  cool  penetrating  tafte,  and  by  affording 
oxygen,  on  expofure  to  heat. 

CCCCLXXIir. 
The  firft,  nitrate  of  potcfh  or  faltpetrc,  is  a  fubftance 
well  known.    Jt  is  produced  by  nature  in  abundance  in 
warm  climate?,  while  in  cold  its  formation  is  aGifted  by 


SALTS.  199 

art  J  Corrupted  animal  or  vegetable  matter,  n;ixed  with 
carbonate  of  lime,  and  expofed  to  the  air,  but  proteded 
fro.n  rain,  afte'-  fome  months  afford  the  compound  falts, 
which  confift  of  nitric  acid,  with  potafh  and  with  lime. 
To  their  fo'ution  an  addition  of  potafh  decompcfes  the 
lime,  and  the  nitrat  of  potaQi  is  obtained,  which  requ.res 
10  b;  afterkvards  puri-fied. 

CCCCLXXIV, 
Nitrat  of  potafh  yields  a  pungent  tafle,  and  imprefles 
the  fcnfation  of  coldnefs  on  the  tongue.  It  is  folublc  iq 
fcven  parts  of  cold,  and  in  one  of  ^lor,  water.  Jts  pro- 
portions are,  io  ioo  gtaias,  4^  pans  of  nitric  acid,  51.8 
of  potalh,  and  4.2  of  water. 

CCCCLXXV. 
The  diflinguifliing  propeity  of  thi?  body  is  its  defla- 
gration or  vivid  combullion  with  inflammable  fubftances, 
by  yielding  its  oxygen  ;  and  on  this  quality  of  it  the 
formation  of  gunpowder  depends.  This  preparation  is  a 
ftXJmpofition  of  nitrat  of  potafh,  chsrcoal,  and  fulphur. 
Into  this  mixture  the  iniroducilon  of  an  ignited  particle 
excites  a  vivid  combullion,  rapidly  propagated  through 
the  whole  mafs,  by  which  large  quantities  of  the  3.zn\c, 
carbonic,  and  falphureous  gafe?,  with  water,  are  extri- 
cared  ;  and  in  confequence  of  their  high  temperature, 
pofTefs  much  elaflicity  and  expanfile  force.  The  propor- 
tions of  this  comporiiion  in  gunpowder,  are  75  parts 
of  nitre,  16  of  charcoal,  and  10  of  fulphur  ;  and  by  the 
laft  ingredient  it  is  rendered  mote  readily  ignited.  A 
ftill  more  powerful  preparation  than  gunpowder  is  the 
pulvis  fohninarif,  conhlHng  of  nitrat  of  potafh,  carbonate 
of  potalh,  and  fiilphur.    Bv  the  mere  application  of  bpfit 
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it  detonates  with  violence,  in  confequence  of  the  rapid 
produiflion  of  fulphurated  hydrogen. 

CCCCLXXVr. 
NItrat  of  foda  is  formed  artificially,  by  the  combination 
of  its  principles.  It  has  a  cool,  bitter  tatle.  It  fl'ghtly 
attrads  the  humidity  of  the  atmofphere,  is  foluble  in 
three  parts  of  cold  water,  and  but  little  more  foluble  in 
hot.  100  grains  of  it  contain  28.80  of  acid,  50.09  of 
alkali,  and  21.11  of  water.  In  its  general  properties  it 
refembles  niirat  of  potafh. 

CCCCLXXVII. 
Nitrat  of  ammonia  is  like  the  former,  a  preparation  of 
art.  It  poflPefTes  like  it  a  cool,  bitter  tafte,  is  foluble  in 
zwo  parts  of  cold,  and  in  half  its  yveight  of  boiling,  water. 
ICO  grains  of  it  contain  57  parts  of  acid,  23  of  ammonia, 
and  20  of  water.  This  fait  is  flightly  dcliquefccnt,  and 
undergoes  by  heat  the  watery  fufion. 

CCCCLXXVIII. 
The  falts  formed  with  the  nitrous  acid  are  termed 
nitrites,  in  the  fame  manner  as  already  explained  in 

detail  of  the  fulphuric  acid. 

CCCCLXXIX. 
Muriates, 

Muriates,  or  the  combinations  of  the  muriatic  acid  with 
alkalies,  have  in  general  a  (harp  tafte.  They  fufFer  a 
dccomj^ofition  from  the  fulphuric  and  nitric  acidi ;  but 
:hcy  are  not  decompofed  by  heat. 

CCCCLXXX. 
Muriat  of  potafli  has  a  bitter,  fait  taflc,  is  foluble  In 
three  parts  of  cold,  and  two  of  boiling,  >yater.    Its  pro- 
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portions  confifl  of  46  parts  of  alkali,  36  of  acid,  and 
iB  of  water, 

CCCCLXXXr. 

Muriat  of  foda  is  the  moft  abundant  fait  In  nature. 
To  it  the  water  of  the  ocean  owes  its  faltnefs ;  and  it  is 
found  in  three  different  dates ;  in  the  ocean,  in  fprings-, 
and  in  rocks,  or  in  imincnfe  flrata.  In  warm  climates  it 
is  procured  by  fpontaneous  evaporation ;  but  in  cold 
countries  it  can  only  be  procured  by  evaporation,  tha 
confequence  of  the  application  of  heat.  It  is  generally 
impure  in  its  firil  procefs,  by  the  admixturtf-of  other  laks, 
which  render  it  deliqueicent,  and  give  it  a  bitter  tade-, 
and  various  proceffes  are  employed  to  purify  it.  In  this 
laft  ftate  it  acquires  an  agreeable,  fallne  tafte.  It  is  foluble 
in  rather  lefs  than  three  parts  of  cold  water,  and  is  the 
fame  in  hot  water.  Its  proportions  are  35  parts  of  foda, 
40  of  muriatic  acid,  and  25  parts  of  water. 

CCCCLXXXII. 
Muriat  of  ammoniac  is  native,  but  for  mod  ufes  is 
prepared  by  art,  and  chiefly  by  fublimation.  It  is  acrid 
and  urinous  to  the  tade.  It  diflblves  in  three  parts  and 
a  half  of  cold  water,  and  in  equal  parts  of  boiling  water. 
Its  proportions  are  40  parts  of  ammonia,  52  of  acid,  and 
eight  of  water.  It  is  decompofed  by  lime,  and  a  cauiHc, 
or  pure  ammoniac  produced. 

CCCCLXXXIII. 
Fluates. 

The  fluates  are  as  yet  unknown  in  medicine,  and  there* 
fore  need  only  to  be  barely  mentioned, 

t 


a02 


SALTS. 


CCCCLXXXIV^ 
Borates. 

The  borates  are  diftingui(hed  by  communicating  a 
green  colour  to  the  flame  of  alcohol. 

The  bcrat  of  potafh  is  little  known.  The  borat  of  foda 
forms  the  common  borax  of  commerce.  In  its  tafte  it  is 
cool,  fomewhat  alkaline,  and  changes  vegetable  blue 
colours  to  a  green.  It  is  foluble  in  12  parts  of  cold,  and 
in  fix  parts  of  boiling,  water.  Its  proportions  are  34  parts 
of  acid,  17  of  foda,  and  49  of  water. 

Borat  of  ammonia  can  hardly  be  obtained  in  the  folid 
ftate,  and  has  never  been  applied  in  medicine. 

CCCCLXXXV. 

Carbonates. 

At  this  place  it  may  be  proper  to  conilder  the  reutrali 
formed  by  the  combinaiions  of  the  carbonic  acid  with 
the  alkalies,  forming  a  clafs  named  carbonates. 

Carbonates  poflefs  the  diftinguifhing  property  cf  cf- 
fervefcing,  on  being  mixed  with  acids,  the  carbonic  acid 
being  thus  detached  from  their  bafe,  and  flying  oft' in  the 
gazeous  Rate. 

CCCCLXXXVI. 
Carbonate  of  potafh,  or  aerated  vegetable  alkali,  is 
ufoally  in  the  form  of  a  white  powder,  of  an  acrid  tnfle, 
with  fome  caufticity,  though  not  equal  to  the  pure  alkali. 
It  is  foluble  in  four  parts  of  cold  water.  Its  proportions 
arc  23  parts  of  acid,  70  of  alkaii,  and  five  of  water. 
This  fait  may  be  varied  in  its  proportion  of  acid,  and 
accordingly  it  is  formed  occafionally  as  a  fub-carbonate, 
or  with  an  e.xcefs  of  alkali,  and  at  other  times  as  a  fuper- 
faturated  carbonate,  with  an  excefs  of  acid. 
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Caibonate  of  foda  is  that  ilate  in  which  foda  is  ufually 
prepared,  combined  with  carbonic  acid.  It  poflefies  an 
alkaline  tafte,  with  little  acrimony,  and  changes  vegetable 
blue  colours  to  a  green.  lis  proportions  in  loo  parts  are 
i6  of  acid,  20  of  alkali,  and  64  of  water.  It  is  foluble  ia 
two  parts  of  cold,  and  in  its  own  weight  of  hot,  water. 

CCCCLXXXVIII. 
Carbonate  of  ammoniac  is  a  concrete  fait,  fo  volatile 
as  to  exhale  at  the  common  temperature.  It  polTefles  a 
pungent,  ammoniacal  odour  and  tafte,  is  Hightly  cauftic, 
and  changes  vegetable  colours  to  a  green.  It  is  foluble 
in  twice  its  weight  of  cold  water,  and  in  lefi  than  it« 
own  weight  of  boiling  water.  Its  proportions  are  43  parts 
of  alka)',  4^  of  acid,  and  1  2  of  water  ;  though  thefe  vary 

I according  to  the  temperature  at  which  it  is  formed,  the 
proportion  of  the  aikali  being  from  20  to  50  in  the  lOO. 
CCGCLXXXIX. 
»  The  vegetable  acids,  in  the  fame  way  as  the  mineral, 
form  with  the  alkalies  diiFerent  neutral  falts ;  but  thcfe, 
except  a  few,  are  little  ufed  in  medicine,  and  therefore 
claim  flight  attention,  compared  wi'.h  the  mineral  neutrals. 
Many  of  them  alfo  have  been  fo  lately  difcoveied,  that 
their  qualities  are  not  yet  appreciated.  We  (hall  only 
therefore  notice  the  few  that  are  really  iinown. 

k;  CCCCXC. 

B    Tartar,  or  potalh,  fuper-faturated  with  the  tartarous 
■  acid,  is  formed  on  the  fide  of  calks  during  the  infenfible 
fermentation  of  wine.    This  fubftance  purified  is  known 
under  the  name  of  cream  of  tartar,  and  requires  for  it* 
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folutlon  lOO  parts  of  cold,  and  28  of  hot,  water,  though 
its  folubility  ipay  be  incrcafed  by  the  addition  of  borax. 
By  the  addition  of  potafh  the  tartarite  of  pctafli  is  formed, 
a  fait  of  a  bitter  tafte,  deliquefcent,  and  foluble  in  water. 
If,  infteadof  potafh,  foda  is  ufed  to  neutralize  it,  Rochelle 
fait  becomes  the  produdlion. 

CCCCXCL 

Oxalate  of  potafli,  or  fait  of  forrel,  is  little  ufed  in 
medicine,  but  poffeffcs  the  quality  of  eradicating  ftains 
from  linen,  and  is  much  employed  for  this  purpofe. 

Acetite  of  potalh  appears  in  the  form  of  a  white 
foliated  mafs,  extremely  deliquefcent,  and  is  folyble  in 
little  more  than  its  weight  of  cold  water. 

Acetite  of  ammonia  can  fcarcely  be  cryftallized,  as 
It  is  partly  volatilized  with  the  water,  when  its  folution 
IS  evaporated,  and  partly  decompofed, 

CCCCXCII. 

Of  the  animal  acids,  few  or  none,  except  fome  of  the 
preparations  of  phofphorus,  have  been  introduced  into 
medicine. 

Phofphate  of  foda  is  a  cryftallized  fait,  with  a  flight 
«xcefs  of  alkali.  It  is  foluble  in  three  parts  of  cold,  and 
In  half  that  quantity  of  hot,  water, 

Phofphate  of  ammonia  is  a  conftituent  part  in  the 
urine  of  carnivorous  animals.  It  is  obtained  pure  by 
the  diredl  combination  of  its  principles.  It  is  foluble  in 
four  parts  of  cold,  and  in  a  lefs  quantity  of  hot,  water, 

CCCCXCIII. 
The  falts  form  a  clafs  of  fub fiances  which  have  been 
Vnherto  deemed  the  moft  important  in  medicine,  and 
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before  thegazeous  fluids  were  underftood,  they  were  con- 
fidered  as  the  moil  powerful  agents  in  chemiftry.  Dif- 
ferent theories  of  phyfic  have  been  formed  from  their 
fuppofed  adlion  on  the  fluids,  and  an  acquaintance  wich 
the  gazeous  bodies  has  again,  in  fome  fort,  renewed 
thofe  doctrines  which  the  operation  of  the  faline  remedies 
originally  introduced.  We  ihall  examine  their  effefts, 
according  to  the  arrangement  already  obferved,  pro- 
fecuting  them  firft  in  their  liniple,  and  afterwards  in 
their  compound,  Hate. 

CCCCXCIV. 
In  invefligating  this  fubjeft,  the  firft  obfervation  that 
occurs  is,  that  we  find  no  limple  fait  in  the  humaa 
body,  but  always  in  a  ftate  of  combination ;  and  wherever 
it  exifts  in  a  fimple  ftate,  it  is  the  efFedl  of  difeafe,  and 
of  the  aflion  of  the  fyftem  being  improperly  exerted,  fo 
that  the  conneilion  of  the  fimple  fait  with  its  bafe  is 
prevented.  This  forms  a  leading  clue  to  the  ufe  of 
faline  remedies,  and  that  where  they  are  meant  to  pafs 
beyond  the  primee  viae,  or  into  the  fyftem  at  large, 
they  fhould  be  introduced  in  their  Ample  ftate,  fo  as  to  ' 
remove  that  deficient  combination  which  difeafe,  as  its 
confequence,  produces. 

ccccxcv. 

Our  knowledge,  however,  of  the  animal  fluids  Is  as 
yet  very  imperfe^fl,  and  the  proportion  of  their  com- 
ponent parts,  in  health  and  difeafe,  has  not  been  fo  far 
afcertained  as  to  lead  to  any  regular  conclufions  on  the 
fubjedl.  From  the  fluids,  however,  we  know  that  the 
folids  are  entirely  formed,  and  any  caufe  which  produces 
a  change  on  the  chemical  combination  or  proportion  of 

>3 
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their  fluid  parts,  muft  influence  tbe  (late  of  the  foVids,  and 
lay  the  foundation  for  difeafe.  'J  he  humoral  pathology, 
therefore,  we  (hall  always  find  jofl,  to  a  certain  degree, 
and  that  in  chronic  dir<rafes  particularly  it  claims  a  greater 
(hare  of  attention  than  it  has  yet  received. 

CCCCXCVI. 
The  ufe  of  alkalies  againft  certain  difeafes  has  been 
long  known.  Of  all  others,  however,  their  effeds  againft 
calculus  have  been  moft  fuccefsful  ;  and  this  pra6lice 
began  foon  after  the  commencement  of  the  laft  century. 
They  were  firft  propofed  in  the  form  of  fait  of  tartar,  and 
at  a  kter  period  they  yielded  to  that  of  foap  and  lime. 
But  though  thetlifeafe  was  mitigated,  and  the  pain  and 
irritation  afTuaged,  ftill  their  collateral  bad  efFeds  were 
confiderable,  as  they  were  often  ufed  to  moft  enormous 
extent.  To  preferve  the  efiicacy  of  this  remedy,  a-nd 
avoid  its  hurtful  "confequences,  the  moft  rational  expe- 
dient appeared  to  be,  in  fome  degree,  to  neutralize  it. 
The  alkali,  therefcie,  fu  per  fa  to  rated  with  carbonic  acid, 
was  the  form  referred  to  with  this  intention,  and  the  fait 
of  tartar,  in  ft  lution,  was  dircfted  to  be  impregnated  by 
pieans  of  the  apparatus  for  impregnailng  liquids  with 
fixed  air,  by  expofing  the  folution  to  a  (tream  of  it  for 
48  hours.  The  efleds  of  this  impregnation,  while  it 
alleviated  its  hurtful  tendency  on  the  conftituiion,  were 
to  produce,  in  many  patients,  thofe  fymptoms  which  arife 
from  intoxication,  and  which  prevented  its  ufe  to  the 
extent  their  malady  required.  Hence  it  has  been  recom- 
mended in  the  form  of  the  foiTiI  alkali,  or  fal  foda;,with  foap, , 

CCCCXCVII. 
The  ,.chjef  effeft  of  alkalies,   in  any  form  in  thi$i 
difeafe,  is  to  produce  a  fpeedy  at.d  complete  abatement 
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of  pain.  They  are  moft  efFeftual  in  cafes  after  the  prime 
of  life;  and,  indeed,  this  difeafe  is  moilly  confined  to 
that  period.  Their  mode  of  operation  is  Hill  undeter- 
mined. That  a  difcharge  of  calculi,  or  gravel,  follows 
their  ufe,  fo  foon  as  they  begin  to  aft,  feems  conftant  and 
regular ;  and  that  the  fecretion  of  urine  is  atflually  changed 
by  them,  is  alfo  afcertained  by  the  ufual  teft  of  turnfole. 
That  an  acid  is  prclent  in  the  urine,  chemillry  has 
abundantly  detefted  ;  and  that  this  acid  is  much  in- 
creafed,  in  certain  difeafes,  has  alfo  been  obferved. 
From  thefe  fads,  we  have  reafon  to  infer  that  a  chemical 
combination  firll  takes  place,  and  that  the  fand  or  gravel 
which  follows  the  firli  ufe  of  the  alkalies,  is  the  prcduftion 
of  this  combination,  while  the  ftate  of  the  fecretions  is 
afterwards  fo  changed,  that  the  morbid  excefs  of  acid  is 
entirely  done  away,  and  thj  oppofite,  or  an  alkaline  dif- 
pofuion,  produced.  The  particular  kind  of  this  alkali, 
'  however,  ha-^  not  been  examined  ;  but  fo  ftrong  is  thj 
power  of  acids  in  producing  this  difeafe,  that  patients 
have  felt  an  immediate  return  of  it  from  acids  alone, 
cfpeciafly  in  the  form  of  ftale  malt  liquors.  The  fame 
has  been  cbferved  by  many  patients  on  the  drinking  of 
wine,  and  the  fimilarity  between  the  concretions  of  this 
i!^ifeaffs  and  of  gout  is  a  ftrong  confirmation  of  the  fame 

.a. 

ccccxcvin. 

BefjJe^  in  calculus,  alkalies  form  remedies  well  adapted 
CO  the  difeafes  of  in-fancy.  During  childhood  ■  a  diferr- 
gaged  acid  i^  prefent  in  the  prima;  vi.-e,  frequently  in 
<uch  exccfs  as  to  indoce  morbid  fymptom'.  The  alkalies 
here  are  the  mofl  fuccefsful  means  of  cure,  joined  with 
aromaties,  and  they  are  particularly  indicated  by  the  acid 
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Imell  of  the  ftools.  In  general  the  volatile  alkali  i»- 
reckoned  the  mofi:  powerful. 

CCCCXCIX. 
Alkalies  are  alfo  employed,  with  fuccefs,  in  particular 
fpecies  of  ulcerations,  either  when  appearing  as  an  ori- 
ginal malady,  or  as  a  confequence  of  venereal  contagion, 
where  an  excefs  of  oxygen  has  been  introduced  into  the 
fyflem  by  means  of  mercury  for  it|cure.  The  vegetable 
alkali  has  been  here  the  remedy  employed,  and  has  oftea 
eiFefted  a  complete  removal  of  this  ftate. 

D. 

In  fcrofula  the  foflll  alkali  is  reckoned  a  very  ufeful 
preparation,  and  frequently  removes  the  obftrudlion  of 
the  fluids,  and  it  is  ufed  either  in  the  fal  fods,  or  burnt 
fponge,  both  which  derive  fo  little  advantage  from  their 
carbonic  impregnation,  that  to  the  alkali  alone  the  benefit 
attending  their  application  is  to  be  referred. 

Dr. 

Externally  the  alkalies  are  frequently  ufed  as  cauftic?, 
and  the  volatile  kind  makes  a  powerful  rubefacient  ia 
cafes  of  fixed  pain  and  fpafm. 

DII. 

From  the  alkalies  we  proceed  to  the  effe£ls  of  tha 
acids ;  and  on  this  fubjeft,  of  the  fimple  faks  we  may 
obferve,  that  they  are  each  a  clafs  of  remedies  of  powerful 
operation,  and  that  the  continued  ufe  of  either  foon  induces 
an  aftual  morbid  ftate.  This  is  particularly  the  cafe  with 
the  fecond  divifion,  or  the  acids.  They  confift  all,  as 
formerly  obferved,  of  oxygen,  with  a  combuftible  bafe. 
The  proportion  of  oxygen  neceflary  to  the  fupply  of  life, 
from  the  quantity  received  by  refpiration,  do«3  ngl  feew 
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^0  be  very  great,  and  an  excefs  of  it  will  therefore  a«fl  as 
a  powerful  means  of  inducing  difeafe,  in  proportion  to  it« 
efficacy  as  a  remedy.  Till  the  effef^s  of  refpiration,  on 
the  one  hand,  and  the  compofition  of  acids  on  the  othef> 
was  fully  known,  no  proper  theory  could  be  formed  of 
the  mode  of  operation  of  fome  of  the  moll  fuccefsful 
medicines  in  ufe.  But  by  this  knowledge  we  find  that 
the  moll  powerful  combinations  are  the  cfFed  of  the 
oxygen  they  contain  and  impart,  on  their  introdudion 
into  the  body  ;  and  that  to  this  principle  their  adivity, 
as  medicines,  is  owing.  Hence  the  ufe  of  oxygen,  in  its 
greatell  quantity  and  in  its  mildeil  Hate,  by  means  of  the 
acids,  has  of  late  formed  a  new  field  of  pradice,  and  their 
powers  have  been  particularly  called  forth  to  check  the 
progrefs  of  one  difeafe,  the  fpecific  for  which  has  been 
often  attended  with  darjgerous  and  fatal  confequences  to 
the  conllitutions  of  patients.    This  is  the  venereal  difeafe. 

Diir. 

The  acid  preferred  for  counteradling  its  contagion  has 
been  the  nitric,  as  containing  oxygen  in  the  greateft 
proportion.    It  was  firft  brought  forward  to  modern 
notice  by  Mr.  Scott  of  Bengal.    The  variety  of  trials 
which  have  been  made  with  it,  and  the  affiduity  with  which 
thefe  trials  have  been  profecuted,  we  may  confider  as 
having  exhaufted  the  fubjedl,  and  that  the  real  merit  of 
the  acids,  in  this  difeafe,  feems  fully  appreciated.  The 
candid  conclufion  to  be  drawn  is,  that  they  are  medicines 
of  much  benefit  in  particular  dates  of  this  malady,  and 
ihcfe  dates  we  (hall  endeavour  to  define  with  fome  pre- 
cifion.    Wherever  dyfpepiic  fymptoms  are  prefent  in  a 
great  degree,  and  much  debility  of  conRitution  prevail*. 
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provided  an  adual  hedic  fever  does  not  attend,  the  ufe 
of  the  acids  will  be  highly  ferviceable.    They  will  be 
found  to  improve  the  general  heaith  and  ftrength.  They 
may  be  therefore  made  cither  to  alternate  with  mercury, 
or  they  may  be  given  alone,  till  the  conllitution  is  fo  far 
repaired  that  it  can  fUfTicieiuly  bear  the  aftion  of  the  latter 
remedy.    In  pccoliar  cafes  of  ulceration  alio,  v\here  mer- 
cury is  found  to  increafe  the  malady,  the  ulc  of  the  acids 
is  often  aftonifhingly  efTicacious,  both  in  an  internal  as 
well  as  external  form.    In  venereal  cafes  of  old  (landing, 
particularly  in  afFeflions  of  the  bones,  the  exhibition  of 
the  acids,  from  the  eafily  difengaged  ftate  of  their  oxygen, 
and  their  highly  difFufible  nature,  is  found  to  alleviate  the 
fymptoms  in  a  very  fpeedy  and   confiderable  degree. 
Nor  are  their  advantages  lefs  extended  to  herpetic  and 
other  eruptions,  over  which  they  difplay  the  moft  marked 
fuccefs.    The  local  inconveniences  attending  a  courfe  of 
mercury,  particularly  the  profufe  difcharges,  and  fcEtid 
ulcerated  flate,  is  more  fpeedily  and  effedlually  relieved 
by  the  internal  ufe  of  acids  than  by  any  other  medical 
treatment  hitherto  employed  ;  and  to  counteraft  thefe  ef- 
fefts,  it  may  be  trufted  to  with  moft  implicit  confiderice. 
Neither  in  their  exhibition  fhould  they  be  carried  too  far: 
but  the  propriety  of  their  application  is  generally  (hewn 
very  fpeedily,  for  if  no  improvement  of  the  general  heaith, 
or  increafe  of  vigour  quickly  occur,  they  are  feldom 
cfFtdtyal,  and  they  may  be  laid  afide. 

DIV. 

On  the  whole,  the  acids  are  by  no  means  remedies  of 
general  and  indifcriminate  application  in  venereal  com- 
plaints.    Toey  are  fuited  lo  the  particular  fituation?  we  • 
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poiiiteJ  out ;  an;i  though  a  complete  cure  may  not  be 
f  ffcded  by  them,  much  relief  wiil  attend  their  exhibition. 

D  V. 

The  form  in  which  oxygen  is  applied,  as  well  as  the 
principk  itfeir,  fecms  iirportant  to  the  cure  of  this  difeafe. 
In  the  form  of  gas  it  poffefles  no  influence  at  all.  In  the 
form  of  the  acid  it  is  fpecdy  in  its  relief,  though  not  fully 
complete  or  permanent  in  the  cure.  But  in  the  form  of 
mercury,  when  it  is  united  to  a  metallic  bife,  and  extri- 
cated in  the  fjftcm,  in  this  ftate  it  proves,  in  almoll  every 
cafe,  a  certain  fpeciiic  for  this  malady. 

DVI. 

By  fome  authors  it  has  been  alleged,  that  the  fenfible 
efFeds  of  mercury  and  the  acids  are  not  ftriftly  analogous 
to  each  other,  for  the  falivation  induced  by  the  acids,  it  is 
alleged,  is  different  from  that  induced  by  mercury  ;  that 
no  loofencfs  of  teeth-  attends  itv  nor  the  fpongy  gums,  or 
fcctid  breath.  Of  this,  hovVever,  fufhcient  obfervation 
has  not  yet  been  made  ;  h)ii  it  fo,  thefe  fymptonas  would 
feem  entirely  the  eiFctSt  of  the  metallic  bafe,  not  of  the 
oxygenous  principle  of  the  remedy, 

Dvir. 

As  the  acids  are  fubftances  of  fuch  powerful  operation, 
fo  likewife  we  find  their  exhibition,  as  well  as  that  of 
mercury,  liable,  in  many  conftitutions,  to  produce  dan- 
gerous confequcnces.  Thefe  confequcnces  confnl  in 
affefttons  of  the  prima:  v'se,  as  naufea,  vomiting,  or  fla- 
tulence, heartburn,  and  pain  of  ftomach  ;  or  elfe  heat 
i)f  bowels,  diarrhoaa,  dyfentery,  or  conftipation  ;  in  af- 
fedtions  of  (kin,  as  heat,  itchi-^g,  or  miliary  eruption  j 
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in  fever  or  nervous  afteflion?,  and  in  feveral  diforders  «i 
the  fecretions.  TheL'  effefls,  however,  are  but  rare, 
compared  with  the  benefit  derived  from  them. 

DVJII. 

But  though  the  nitric  we  have  mentioned  as  the  acid 
nioft  relied  on  in  venereal  complaints,  the  muriatic  alfo-i 
deferves  its  lliare  of  credit.    It  was  firll  introduced  with, 
this  view  by  Dr,  Zeller,  and  he  found  it  particularly 
effeflual  in  the  venereal  ulcerations  of  fcorbutic  habits, , 
and  where  a  difTolved  ftate  of  the  fluids  was  confpicuous. 
In  fuch  cafes  the  advantages  of  its  ufe  were  even  more: 
fpeedily  confpicuous  than  thofe  of  the  nitric  acid  ;  but  it; 
required  to  be  ufed  to  confiderable  extent,  in  order  ta> 
accomplish  this  cflr"e6l. 

DIX. 

In  the  venereal  difeafe  the  vitriolic  acid  has  been  the 
one  of  the  foflll  acids  the  Icaft  employed.  It  fcems  only 
to  a£l  here  ai  a  general  tonic,  without  any  appearance? 
of  fpecific  operation  ;  and  its  oxygen,  therefore,  is  per-- 
haps  more  fixed  by  its  bafe,  or  not  fo  cafily  difengagedl 
as  the  others, 

DX.  ' 

The  vitriolic  acid  has  been  chiefiy  ufed  as  a  temporary 
remedy,  to  prepare  the  conftitution,  in  venereal  cafes, 
for  the  introduiTiion  of  mercury,  where  a  peculiar  weak- 
nefs  of  habit,  dyfpeptic  fymptoms,  or  profufe  difcharges,. 
forbid  the  immediate  exhibition  of  the  fpecific.    But  iti 
feems  to  have  lefs  power  in  arrefling  the  progrefs  of  thi»» 
difeafe  than  the  other  mineral  acids,  and  is  therefore  by 
no  means  the  moft  ufeful  tonic,  either  to  fufpend  its: 
courfe,  to  heal  its  ulcerations,  the  confequence  of  the  fpe*- 
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dfic,  or  to  leffen  the  increafed  difcharges  from  the  latter. 
It  has  been  much  recommended  alfo  in  cutaneous  erup- 
tions of  the  herpetic  and  pfcric  kind,  and  here  it  has  been 
attended  with  the  moft  certain  and  marked  fuccefs,  and 
is  much  more  cleanly  in  its  application  than  the  fulphur. 
But  if  this  acid  has  been  lictle  ufcd  in  venereal  cafes,  it 
has  been  more  extenfively  employed  than  the  other  two 
in  a  number  of  different  maladies. 

Dxr. 

The  vitriolic  acid  has  been  employed  very  extenfively 
as  a  tonic  in  all  cafes  of  paffive  difcharges,  and  where  no 
inflammatory  difpofiiion  of  body  is  prefent.  The  mu- 
riatic acid,  though  not  fo  generally  employed,  is  po/Tefled, 
as  a  tonic,  of  more  afllve  powers.  In  typhus  it  has  been 
employed  on  the  continent  with  moft  decifive  fuccefs,  and 
ufed  in  very  liberal  quantity.  In  the  fevers  of  children 
it  a6\s  frequently  as  a  fpecific.  Where  ufed,  however, 
fimply  as  a  tonic,  in  chronic  cafes,  it  muft  be  exhibited 
in  fmall  quantity  ;  but  where  it  is  had  recourfe  to  in  the 
artive  febrile  ftate,  this  rule  muft  be  reverfed.  Extern, 
nally  the  muriatic  acid  has  been  applied  in  the  form 
of  a  bath  to  the  feet,  in  gout.  In  a  late  publication 
there  are  accounts  of  its  fuccefsful  application  as  a 
lithontriptic. 

DXir. 

Next  to  the  mineral  acids  has  been  placed  the  boracic, 
but  it  has  been  chiefly  ufed  in  the  form  of  Homberg's 
fedative  fait,  in  which  form  it  was  fuppofed  to  pofTefs 
powerful  anodyne  virtues,  and  from  which  it  derived  its 
appellation  of  fedative.  Thefe  virtues  have  not  been 
fealized  by  fucceeding  praftitioners,  fo  that  it  is  now 
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entirely  laid  afide.    The  fluoric  acid  has  not  y«t  been 
introduced  into  medicine. 

Dxiir. 

Of  the  vegetable  acids,  the  citric  claims  the  principal 
attention  ;  it  forms  what  may  be  confidered  as  a  fpecific 
in  fcurvy.    This  difeafc,  it  rs  clearly  eftahliihcd,  arifes 
from  a  gradual  abftraftion  of  oxygen  from  the  fyftem  j 
and  the  livid  colour  of  the  blood,  and  every  other  fymp- 
tom,  confirms  it.    Hence  every  means  of  fupplying  oxy- 
gen afford  a  certain  chance  of  cure.    But  though  this 
general  principle  is  clear,  and  that  the  morbid  ftate  may 
be  removed  by  moft  of  the  remedies  of  this  clafs,  the  : 
citric  acid  has  been  found  the  mofl  fpeedy  and  efFedual, , 
and  has  therefore  claimed  a  preference.    Previousr  alfo  to> 
the  introdudtion  of  the  mineral  acids  for  the  cure  of  lues,, 
the  vegetable  acids,  in  this  form,  we  are  informed,  were; 
employed  for  the  fame  purpofe.    The  particulars  of  this* 
praAice  were  the  exhibiting  to  the  extent  of  it  or  i  at 
Seville  oranges  daily,  either  in  the  pulp  or  drained  juice 
but  this  remedy  was  found  even  hU  efFedual  than  the: 
mineral  acids,  and  was  hardly  capable  of  at  all  fuipending: 
the  progrefs  of  the  difeafe.    Jn  the  warmer  climates  the; 
citric  acid  forms  a  ufeful  application  externally  to  ul-- 
cerations,  and  is  much  employed  for  that  purpofe  in  (htt 
yaws  and  cutaneous  difeafes. 

DXIV. 

Of  the  other  vegetable  acids,  few  are  ufed  in  medicine,, 
except  the  acetic  and  acetous.  The  malic  is  chieflyv 
employed  as  an  article  of  diet,  in  the  fruit  which  pro-- 
duces  it.  The  oxalic  is  alfo  ufed  only  in  the  fame  way., 
The  benzoic  is  a  medicine  of  long  ufe,  under  the  name* 

II 
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of  the  flowers  of  benzoin.  Formerly  it  was  prefcribed 
in  perioral  complaints,  but  with  little  efficacy.  The 
acetous  acid  is  the  only  one  then  of  this  clafs  that  claims 
farther  notice.  This  acid  is  ufed  very  extenfively,  both 
in  diet  and  in  medicine.  In  the  latter  cafe  it  is  a  ufeful 
antefeptic,  and  is  applied  in  a  variety  of  forms,  both 
€.\ternally  and  internally,  with  this  intention. 

DXV. 

All  the  vegetable  acids  form  powerful  antidotes  againft 
narcotic  or  vegetable  poir.ns,  though  the  citric  and 
acetous  are  chiefly  had  recourfe  to  with  this  view. 
Though  modern  chemiftry  has  deteded  a  great  variety 
of  vegetable  acids,  yet  the  greater  part  of  thefe  feeni 
refolvable  into  two,  the  oxalic  and  acetic  ;  and  from  this 
circumRance  they  may  be  perhaps  co-.ifidered  rather  as 
varieties  of  them,  depending  on  feme  peculiarities  in 
their  combination,  than  as  original  compofuions  of  this 
clafs. 

Dwr. 

Of  the  lafl  divifion  of  the  acids,  the  animal,  there  nre 
only  two  fpecies  ufed  in  medicine,  the  ladlic  and  phof- 
phoric.  The  ladtic  is  employed  under  the  form  of  fugar 
of  milk,  and  is  made  in  Switzerland  in  crnfiJerable  quan- 
tities. It  has  been  reckoned  by  fome,  though  on  no  good 
foundation,  a  fpecihc  for  gout,  though  its  fenfible  qualities 
do  not  evince  fufficient  powers  to  have  any  influence  over 
this  difeafe.  Tlie  phofphoric  acid  is  a  medicine  of  pecu- 
liar properties,  although  thefe  have  not  yet  been  fully 
appreciated.  From  the  reports,  however,  of  the  German 
phyficians,  we  are  induced  to  confider  it  as  exerting  a 
powerful  Ilimulant  operation  on  the  fyllem. 
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DXVir. 

From  the  experience  of  thofe  who  have  employed  this 
remedy,  it  is  found  well  fuited  to  thofe  low  ftates  either  of 
fever  or  nervous  afFedlion,  where  a  powerful  and  univerfal 
ftimulus  is  wanted.  It  produces,  by  its  adion,  an  univerfal 
heat  and  glow,  and  quickens  the  pulfe,  rendering  it  at  the 
fame  time  ftrong  and  full.  It  is  one  of  thofe  rapidly  ex- 
citing means  which  is  only  fafe  where  the  vital  powers  are 
extremely  low.  Hence  it  has  been  ufed  with  much  fuc- 
cefs  in  typhus,  even  after  the  worft  fymptoms  have 
appeared,  as  involuntary  ftcols  and  difcharge  of  urine; 
and  its  effeft  has  been  to  rcllore  the  natural  animation 
of  the  fyllem,  to  produce  an  increafed  vigour  and  glow, 
and  to  follow  up  this  with  a  full  and  general  perfpiration, 
fo  as  to  terminate  the  difeafe.  But  like  other  powerful 
medicines,  this  remedy  has  often  been  attended  with  the 
wot  ft  confequences,  where  improperly  ufed,  and  it  is  only 
in  cafes  where  every  chance  of  recovery  is  paft,  and 
where  the  vital  powers  feem  as  it  were  altogether  fuf- 
pended,  that  its  moft  fuccefsfal  operation  has  taken  place. 
Indeed  the  accounts  narrated  of  it,  in  fuch  cafes,  favour 
fcmewhat  of  the  marvellous. 

DXVIir. 

Such  is  the  general  a6\ion  of  the  fimple  falts,  a  form  in 
which  they  are  never  naturally  prefented  to  us  in  the 
human  body.  To  produce,  however,  great  or  permanent 
changes  as  medicines,  it  is  in  their  fimple  form  that  they 
ouj^ht  chiefly  to  be  exhibited.  From  the  time  that  che- 
miftry  made  fome  progrefs,  the  exhibiting  them  in  their 
compound  ftate  was  preferred,  and  the  labours  of  chemifts 
were  chiefly  employed  to  find  oat  combinations  whicl; 
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Ihould  polTefs  qualities  for  the  eradication  of  difeafe,  fuited 
to  the  chemical  ideas  or  theories  of  medicine  then  preva- 
lent. The  general  effedl  of  the  compound  falts  is  to  open 
the  feveral  excretions  in  a  greater  or  lefs  degree,  par- 
ticularly thofe  of  the  intelHnes  and  kidneys,  Sec.  We 
may  therefore  perhaps  infer,  that  an  effed  of  the  prefencc 
of  compoutid  falts  in  the  blood  is  to  a.(\  upon  the  fccre- 
tions,  and  render  the  ufelcfs  parts  of  the  fluids  more  eafily 
determined  to  thofe  organs  which  are  to  feparate  them, 
and  make  them  pafs  off,  and  thus  to  preveot  an  excefs  of 
azote  being  formed. 

DXIX. 

The  combinations  with  the  falphuric  acid  compofe  the 
^rft  divificn  with  the  neutral  falts.  The  two  firft  articles, 
the  fulphates  of  potafh  and  foda,  are  merely  purgative, 
and  pofTefs  no  other  operation.  The  fecond  of  them  is 
prefent  in  feveral  mineral  waters,  and  gives  them  a  lax- 
ative tendency.  It  is  more  foluble  in  the  animal  fluids 
tl  an  the  firll,  and  is  accordingly  more  adlive  in  its  ope- 
ration.   The  fulphat  of  ammonia  is  not  ufed  in  medicine. 

DXX. 

The  fecond  divlfion,  or  the  combmations  with  the 
lutric  acid,  are  more  extended  in  their  operation  on 
the  animal  oeconomy,  at  leaft  the  firft  of  them,  the 
nitrat  of  potafli,  or  common  nitre.  It  is  confidered  to 
have  a  confiderable  influence  in  lowering  the  frequency  of 
the  pulfe.  Hence  it  is  employed  as  a  refrigerant  and 
fedative  in  all  af^ive  inflammatory  Hates;  and  by  parti- 
cular combinations  it  is  brought  to  aft  powerfully  both 
on  the  kidneys  and  Ikin.  In  the  form  of  gunpowder  it 
is  employed  by  fome  pradlicioners,  as  a  moll  fucccfsfu} 
remedy  in  droply. 

Vol,  111,  L  . 
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The  nitrates  of  fodaand  ammoniac  are  not  yet  known 
as  medicines. 

Dxxr. 

The  combinations  with  the  muriatic  acid  follow  next 
ill  order,  and  they  are  highly  fubfervient  to  the  various 
purpofes  of  life,  both  in  diet  aiid  medicine. 

.I  he  firft  of  them,  the  muriat  of  potafh,  was  formerly 
held  in  high  reputation  in  fever,  under  the  name  of  the 
ffbrifuge  fait  of  fylvius.  This  reputation  it  is  no  way 
entitled  to,  in  preference  to  many  other  fubftances  of  this 
clafs,  and  it  has  accordingly  been  neglected.  This  fait  is 
prefent,  in  a  certain  proportion,  in  the  animal  fluids,  and 
oxygenated  it  has  lately  been  introduced  as  a  new  remedy 
in  venereal  ulcerations. 

Muriat  of  foda  is  more  employed  by  mankind  than 
any  other  faline  fubftance  whatever.  It  forms,  as  it  were, 
a  neceffary  ingredient  in  the  animal  oeconomy,  and  the 
anal)fis  of  all  the  fluids  and  folids  detefts  its  prefence. 

The  muriat  of  foda  poflefi'ss  evidently,  out  of  the  body, 
an  antifeptic  power  on  animal  fubftances.  At  the  fame 
time,  taken  in  too  largely  during  life,  it  haflens  the  feptic 
procels,  and  proves  one  of  the  chief  fources  of  one  difeafe, 
the  fc-urvy  at  fea.  That  its  ufe  feems  neceflary  to  the 
animal  fyftem  appears  from  the  ftrong  defire  that  many 
animals  difcover  for  it,  and  they  are  generally  fattened 
with  half  the  quantity  of  food  by  its  ufe.  This  will  tend 
to  confirm  the  opinions  lately  adopted,  of  the  formation  of 
fat  depending  on  the  deficiency  of  oxygen  in  the  fyftem. 

The  muriat  of  ammoniac  is  alfo  a  medicine  of  confi- 
derable  utility.  It  is  ufed  internally  as  a  powerful 
ftimulant,  and  antifeptic  remedy,  in  intermitting  and 
fome  other  fevers ;  and  externally,  it  difcovers  Urongly 
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tiie  fame  qualldee  in  gangrene  and  afthenic  innammaticn 
of  particular  parts.  In  Tome  fpecies  of  inHammatory 
lamours  and  obUru<flion,  it  proves  a  moH  luccefsful 
difcutient. 

Dxxir. 

Of  the  diviGon  of  carbonates,  the  two  firft  have  been 
chiefly  eirployed,  as  we  formerly  noticed  under  the  head 
of  alkalies,  for  the  cure  of  calculus,  and  the  bad  con- 
^  fequerces  attending  a  conftant  and  large  ufe  of  the  alka- 
lies has  been  fuppofed  counterafted  by  this  combination. 

Carbonate  of  ammonia  is  much  employed  as  a  cordial 
and  exhilarating-  remedy  in  nervous  cafes.  It  was  fup- 
pofed alfo  fpecific  againft  the  morbid  effedls  of  the  poifon 
of  the  viper  ;  and  from  this  circumftance  its  exhibition 
was  extended  to  venereal  complaints.  But  in  this  laft 
difeafe,  although  it  occafionally  relieves  fymptoms,  fuf- 
pends  the  progrefs  of  the  malady,  and  gives  cafe  in  pain, 
it  by  no  means  has  any  claim  to  fpecific  powers.  From 
its  ftrong  ftimulant  nature,  this  combiiation  has  an  in- 
fluence on  all  the  fecretions,  and  will  therefore  be  ufeful 
in  every  cafe  of  obftrudion,  where  no  phlogiftic  diathefi* 
attend?. 

Dxxiir. 

The  combinations  of  the  boracic  acid  are  little  ufed  in 
medicine.  The  fedative  fait  was  already  noticed,  and 
the  powdered  borate  of  foda  is  a  common  application  to 
aphthae. 

DXXIV. 

Of  the  vegetable  acid  combination,  the  c^ief  ufed  in 
medicine  are  thofe  with  the  tartarous  and  acetous  acids. 
The  purified  acidulous  tartarite  of  potafh  farms  a  ufeful 
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diuretic  in  dropfy,  and  is  a  fafe  mild  laxative  in  all  m- 
fiammatory  ftates.  The  leal  tartrite  of  poiafh,  or  foluble 
tartar,  poiTciies  the  fame  properiies,  and  the  tartrite  of 
fcda  is  equally  efiicacious. 

The  acetite  of  potafli  is  now  little  ufed,  but  it  formerly 
•had  reputation  as  a  powerful  deobftruent  remedy,  and  the 
combination  with  foda  pofTeffed  the  fame  properties. 

The  ammoniacal  acetite  is  now  in  mod  repute,  and  its 
folution  is  confidered  as  a  mild  diaphoretic  in  all  inflam* 
matory  difeafes,  where  an  attempt  is  made  to  remove  the 
morbid  conftridion  of  the  fkin,  and  it  forms  a  gentle  dif- 
cutient  and  antifeptic  in  cafes  of  external  infiammatioa 
•and  fwelHng. 

DXXV. 

Of  the  combinations  with  the  animal  acids,  few  or 
npne  have  been  introduced  into  medicine.  The  only 
one  to  be  noticed  is  the  foda  phofphorata,  which  was 
confidered  as  a  laxative,  adling  without  producing  any 
griping  or  pain,  and  therefore  as  claiming  a  preference 
over  the  other  faline  remedies  of  this  nature  ;  but  ex- 
perience has  by  no  means  juftified  this  opinion  of  it 
held  out. 

DXXVL 

From  this  view  of  the  clafs  of  falts,  confidered  as  me- 
dicines, it  would  be  of  much  importance,  in  order  to 
their  application  in  the  compound  form,  that  their  relative 
exiftence  and  proportion  in  the  animal  fyftem  could  be  more 
fully  afctnainei^.  By  this  knowledge  alone  could  a  proper 
feledion  of  iheni.  as  remedies,  be  made.  A  difengaged 
acid  we  find  frequ<;mly  prefent  in  the  prim^e  viffi,  but  it 
feems  to  pafs  no  way  farther.    An  alkaiefcent  ftate  is 
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cfearly  marked  in  various  cafes  of  difeafc.  The  com- 
pound  falts  are  procured,  in  ditFerent  proportions,  frooi 
alinoft  every  part  of  the  animal  frame.  All  thefe  cir- 
cumftances  give  an  importance  to  this  clafs  of  fubliance?,. 
which  calls  for  the  invelligation  of  the  phyfician  into  their 
fpecific  relation  to  the  human  body,  as  a  foundation  for 
their  fuller  application  to  the  cure  of  difeafe. 

DXXVII. 
Class  V.  Earths. 

Ekrths,  the  fifth  clafs  of  bodies,  may  be  divided  into 
five  difFcrrent  kinds ;  and  thefe  kinds  are, 

I,  The  abforbent  or  alkaline  earths;  2.  The  clays ; 
3.  The  flirty  or  filiceous  earths ;  4.  The  falible  earths; 
5.  And  laltly,  the  talky  or  flexible  earths. 

Dxxviir. 

The  abforbent,  or  alkaline  earths,  are  found  of  many 
degrees  of  firmnefs  or  hardnefs,  from  the  (late  of  loofe 
earth  to  that  of  hard  llone  ;  but  they  never  fcraich  glafs, 
or  give  fire  with  fteel  ;  and  by  applying  the  edge  of  a 
knife,  an  impreffion  may  be  made  upon  th'.'m.  Their 
jnoft  diftinguifhing  and  mod  remarkable  quality  is,  that 
of  efFervefcing  with  acids,  which  may  be  obferved  by 
applying  a  fingle  drop  of  aqua  fortis  to  the  fiirface  of  this- 
kind  of  earth,  when  it  immediately  works  upon  it,  and 
rifes  into  foam. 

DXXIX. 

The  clays  are  friable  or  moift  earth,  which  mi)red  in  a 
certain  proportion  with  water,  forms  a  tough  or  dudtile 
parte,  and  when  burnt  they  become  excelFively  hard,  but 
cannot  be  melted  in  any  ftrong  fire. 
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DXXX, 

The  ffnty  earths  comprehend  always  the  hard  d 
ftony  malTcS  of  various  fizes,  the  principal  quality  of 
v.hich  is  excefiive  hardncfs  ;  it  is  fo  groat  that  thefe 
bodies  cut  or  fcratch  glafs,  as  the  diamond  does,  though 
not  lb  eft'edually  ;  and  they  give  fire  with  fleel,  or  when 
ftruck  in  a  particular  manner,  they  throw  out  flafhes 
of  fire.  The  panicles  of  fteel  being  torn  off,  are  after* 
wards  in  a  flate  of  calcination,  and  a  fi'e  makes  no 
impreffion  oa  them  ;  but,  on  the  contrary,  they  wear 
down  the  file. 

Dxxxr. 

The  fiifible  earths  comprehend  firm  ftony  concretions, 
that  are  neither  fo  hard  as  the  flinty,  nor  fo  foft  as  the 
abforbent  earths.  They  have  a  middle  degree  of  hard- 
nefs,  but  do  not  firike  fire  with  Reel.  Their  moft  re- 
markable and  difunguifhing  charadlerillic  quality  is  their 
lunbility,  which  appears  in  them  when  they  are  ftrongly 
heated. 

DXXXII. 

Thelaftclafs,  the  talky  earths,  are  concretions  of  a 
fcally,  flat,  or  fibrous  llruflure.  They  have  no  great 
degree  of  bardnefs,  they  are  eafily  fcraped  with  the  knife, 
and  their  dillinguifhing  qaality,  befides  the  ftrufture 
mentioned,  is,  that  they  fuft";r  very  little  change  upon 
being  expofed  to  a  pretty  ftrong  heat. 

DXXXiir. 

In  confiiJering  the  origin  of  thefe  earths,  it  may  be 
remarked,  that  lurveying  the  face  of  the  globe,  and  the 
accidental  changes  it  has  undergone  by  water  and  other 
caufes,  or.d  cfpecialiy  by  going  into  its  bowels,  it  can  be 
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obfervedj  that  it  is  either  formed  into  beds  or  layers, 
parallel  to  one  another,  or  into  niafies  enormous  in  their 
fize,  but  quite  irregular  in  their  thicknefs  and  external 
form  ;  the  fir  ft  are  called  ftrata,  the  fecond  rotk,  or 
rock-iloiie. 

DXXXIV. 

Thefe  appearances  are  not  to  be  perceived  at  the 
furface,  which  is  every  where  covered  witn  a  confulcd 
rubbifh  of  the  material?,  which  lie  more  folid  and  regul  'i/" 
below,  and  a  part  of  which  has  been  often  broken  down, 
and  carried  to  a  confiderable  dHlance,  by  the  water  moving' 
along,  and  by  other  caufes  ;  but  this  rubbiih  inufl  ue 
broken  through  before  theie  appearances  can  be  ieen. 

DXXXV. 

An  example  of  what  has  been  mentioned  is  to  be  foun-i.- 
near  Edinburgh,  at  the  north  end.  of  SaJifbary  craigs, 
where  a  confiderable  part  has  been  carried  away.  The 
ftratified  matter  may  be  feen  very  dlftindlly,  and  the 
rocky  ftone,  the  greateft  part  of  the  ftratified  matter 
underneath  confifls  of  parallel  beds  or  layers,  a  little 
interrupted  here  and  there  ;  but  the  number  is  exadl'y 
the  fame  through  all  that  part,  and  the  thicknefs  of  each 
bed  is  precifely  the  fame  through  the  whole  of  its  extern. 
Over  this  there  is  an  example  of  the  ftony  matter  called 
rock,  a  mafs  of  matter  the  parts  of  which  are  not  ar- 
ranged in  any  regular  order ;  over  this  again  there  is  an 
example  of  a  fmall  quantity  of  matter  ftratified,  fimilar 
to  what  is  below  ;  and  appearances  fimilar  to  this  are  to 
tic  found  every  where,  in  digging  deep  into  the  earth. 

Dxxxvr. 

In  general  the  quantity  of  ft:aia  exceeds  very  greatly 
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that  of  the  rock,  elpecially  in  countries  that  are  tolerably 
fmooth  and  even.    Such  are  compofed  of  ftrata  of  an 
equal  thicknefs,  through  a  great  extent  of  country,  fo  that 
when  the  workmtn  nnlc  a  fliaft  into  a  mine  or  coal-pit, 
they  know  the  mateiials  they  have  to  pafs  through.  If 
they  have  to  fink,  another,  at  a  confiderable  diftance, 
they  meet  with,  perhaps,  a  bed  of  clay,  then  of  fand, 
then  a  quantity  of  more  clay,  after  this  free-ftone,  &c. 
And  if  they  have  occafion  to  fink  another,  at  the  diftance 
of  many  miles,  they  will  pafs  through  the  fame  materials^- 
of  the  fame  thicknefs,  and  arranged  precifely  in  the  fame 
order.    So  thefe  are  fpread  out  and  extended  in  this 
manner,  in  beds  of  equal  thicknefs,  to  a  great  extent  of 
country.    At  the  fame  time  this  regularity  is  chiefly  tO' 
be  met  with  in  countries  that  are  fmooth  and  even  upon 
the  (urfacQ ;  it  is  more  general  where  the  furface  is 
uneven,  to  find  the  ftrata  inclined  to  the  horizon,  or,  to- 
ufe  the  term  of  rainers,  dipping  ;  and  fometimes  they  dip 
in  one  place  and  rife  again  in  another,  and  perhaps  again 
dcfcend,  fo  as  to  follow  the  waving  of  the  furface  of  the 
ground  ;  at  other  times  they  fink  much  farther  down. 
"Wherever  the  degree  of  ftrata  comes  up  to  the  furface,  as 
in  the  cutting  of  roads  on  the  banks  of  rivers,  &c.  we 
have  fuch  an  appearance  of  the  edges  of  ftrata  at  the 
furface  of  the  ground,  and  thefe  are  called  cropping  of 
the  ftrata  ;  and  it  is  this  that  produces  a  variety  of  foils, 
which  are  compofed  entirely  of  a  rubbifh  of  thefe  ma- 
terials that  are  lying  more  folid  below,  intermixed  with 
the  putrid  remains  of  animal  and  vegetable  matters. 

DXXXVII. 

Siich  is  tlicrcfore  the  diftribuiion  of  the  materials  oii 
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the  fmoother  parts  of  the  earth  ;  but  m  the  mountains 
we  find  a  greater  quantity  of  rocks,  which  having  been 
furrounded  or  intermixed  with  the  fofter  parts,  has  with- 
llood  the  impreffions  of  time,  and  now  remains,  after  the 
other  places  are  walhed  away.  Jn  this  way  are  produced 
many  mountains  and  extenfive  ridges,  which  from  their 
form  (how  they  are  the  cropping  of  hard  ftrata,  the  fofter 
parts  of  which  have  not  whh  flood  fo  well  the  wafte  of 
time.  Generally  on  the  one  fide  is  a  little  declivity,  and 
the  other  fide  a  fteep,  with  a  quantity  of  rubbilh  at  the 
bottom,  fallen  from  the  top. 

DXXXVIIL 

It  iis  neceflary  to  obferve,  that  both  thefe  ftrata  and 
rocky  maffes  are  found  cracked,  or  broken  acrofs  in; 
different  direftions.  The  more  general  direftion  is  per- 
pendicular, and  thefe  rents  and  divifions  are  generally 
^lled  with  feme  other  matter  different  from  that  which 
compofed  the  rock  or  ftratum.  Thefe  are  called  veins  \n 
mineralogy,  the  matter  filling  them  up  is  very  various; 
but  it  is  generally  a  ftony  matter  of  a  foHated  ftrufture, 
to  which  the  general  name  of  fpar  is  giver,  which  turns 
out  various  on  different  occafionf,  every  flony  matter 
thus  formed  of  hard  and  rocky  matter  being  called  fpar. 
Thefe  rents  or  cracks  are  of  different  widenefs,  from  a 
few  inches,  or  parts  of  an  inch,  to  feveral  feet  or  yards  j 
and  it  is  in  the  matters  that  fill  them  up  that  the  ores  of 
metals  are  generally  found. 

DXXXIX. 

There  are  fome  divifions  that  are  met  wrth  of  fofter 
flrata,  confining  of  other  matter  not  of  the  ftony  kind, 
and  thsfe  are  called  banks  bv  the  miners  or  coUiers,  and 
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they  prove  a  great  interruption  to  the  working.  When 
there  is  thus  a  fudden  interruption  of  the  whole  ftratum, 
and  it  entirely  difappears,  the  colliers  proceed  further  till 
they  come  to  other  matter ;  from  examining  which  they 
form  fome  judgment  where  the  coal  lies,  that  it  is  either 
below,  or  fomewhat  above  the  level  in  which  they  have 
been  working.  Having  paffed  fuch  a  ftratum  of  matter 
in  finking  before,  experience  has  taught  them  the  dif- 
ferent fituation  of  the  materials  to  one  another  ;  and  very 
often  the  ftrata  is  difturbed  in  this  manner,  that  there  is 
a  divifion  or  rent  formed,  and  along  with  this  the  ftrata 
has  flipped  a  little  below  the  level  where  they  are  work- 
ing. Thus  from  their  knowledge  of  the  nature  of  the 
ftrata,  they  conclude  that  the  coal  is  below  them,  and  they 
fmk  down  to  get  at  it ;  or  upon  other  occafions  they  find 
it  rifen.  Thefe  are  called  flips,  where  there  is  fimply  a 
divifion  or  change  of  the  level.  Where  they  are  placed 
at  a  diftance  at  the  fame  time,  and  a  great  quantity  of 
matter  introduced,  that  is  called  a  bank,  or  they  give  it 
the  name  of  a  trouble  or  difiurbancet  in  the  arrangement 
of  the  ftrata. 

DXL. 

With  regard  to  the  veins,  we  find  maffes  of  rock  and 
harder  ftrata  ;  that  wherever  any  part  is  left  not  filled 
up  with  the  fpar,  where  there  are  any  holes,  the  internal 
furface  is  befet  with  cryftaliiaations  of  the  matter  with 
which  the  veins  are  filled.  Thefe  are  of  various  kinds 
of  fpar,  and  other  ftony  matters,  formed  into  regular 
cryftalh ;  and  even  the  -metallic  fubftances  are  cryftaU 
Ilzed  in  the  fame  manner,  when  they  are  found  in  fuch 


EARTH?.-  227 
DXLF. 

Stjch  are  the  phenomena  in  general  that  have  been 
obl'erved  with  regard  to  the  earthy  and  llony  matters  of 
this  globe  ;  and  the  fame  phenomena  have  been  obferved 
over  the  whole  of  its  furface.  They  are  fo  curious,  that, 
they  could  not  fail  to  produce  many  attempts  to  explain 
them.  Many  conjedures  hav-e  been  offered  tp  account 
for  their  origin,  and  it  will  be  found  that,  in  general,  all  ■ 
thofe  who  have  made  any  attempts  of  this  kind,  have 
gone  upon  the  fuppofidon  that  the  general  arrangement 
has  been  performed  by  means  of  water;  that  this  regular 
dillribution  intoftrata  is  in  confequence  of  a  diffufion  and 
reparation  of  the  materials  from  water ;  and  when  the 
arguments  upon  which  this  fuppofition  is  founded  are 
well  confidered,  they  no  doubt  give  an» undeniable  proo£ 
that  this  is  the  cafe  ;  becaufe  we  find  in  thefe  llrata 
either  the  relidls  of  marine  produflions,  as  (hells,  &c.  or, 
at  leaft,  there  are  none  of  the  llrata  but  what  are  either 
above  or  below  ftrata  that  manifeflly  contain  the  pro- 
duflions  of  the  fea.  When  this  fa£l.is  well  confidered, 
it  i«  an  undeniable  proof  that  this  regular  arrangement 
has  been  produced  by  a  depofjiion  of  its  - material?, 
gradually  from  water,  perhaps  in  the  bottom  of  the  fea* 
But  befides  this  regular, arrangement  of  the  ilrata,  there 
are  many  other  fads  that  cannot  be  explained  upon  this 
principle.  The  inclination,  to  the  horizon  that  is  fo- re-* - 
markable,  in  the  ftrata  in  moll  places,  which  is  fomctimes 
fo.  great  as  to  place  them  upon  their  edges,  cannot  be 
explained  in  this  way  ;  nor  the  extenfive  ridges  of  moun- 
tains in  which  the  ftrata  are  very  often  thrown  into  great  « 
confufion,. 
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Some  have  fuppofed  that  this  kind  of  confufion,  atid 
thefe  divificns  and  rents,  have  been  occafioned  by  repeated 
earthquakes,  which  we  know  produce  efFedls  fimilar  to 
this.    We  have  records  of"  confiderable  trails  of  countries 
being  fuddenly  laid  under  water,  andof  iflands  appearing^ 
raiftd  from  the  bottom  of  the  fea,  in  confequence  of 
eruptions  of  burnt  or  melted  matter,  produced  by  fub- 
terfaneous  fires  or  volcanoes,  uhich  continued  raifed  tcr 
a  confiderable  height  above  its  furTace.    Others  have 
fuppofed  that  this  happened  at  the  deluge,  which  threwr 
the  world  into  a  fort  of  confufion,  compared  with  the 
ftate  it  was  in  before.    Others  have  fuppofed  that  this- 
world  received  a  firoke  from  a  com«t,  which  by  ihef 
violent  (hock  has  thrown  its  materials  into  confufioDb 
And  Buffon  again  imagines  that  the  ocean  is  making  a 
gradual  progrefs  over  the  furface  of  the  globe,  wearing 
away  from  fome  fhorcs  and  adding  to  others ;  fo  that 
t>iere  is  not  a  fpot  of  the  globe  ihat  has  not  been  onco 
covered  wiih  the  fea  ;  and  that  thofe  parts  prefently 
covered  with  the  fea  are  receiving  an  addition  of  matter 
that  will  prove  fu-fficient  to  rarfe  them  over  its  furface,  in- 
a  certain  length  of  time.    But  we  cannot  enter  fo  par- 
ticularly into  this  fubjeft,  as  to  explain  all  the  theories 
that  have  been  offered.    Upon  the  whole,  the  phenomena 
fiiow  that  the  materials  of  this  globe  have  undergone  a 
very  great  change  ;  that  what  was  once  covered  with 
water' is  now  mountainous,  and  what  was  once  above  the 
furface  is  now  at  a  great  depth  under  water;  and  that 
thefe  changes  have  been  often  repeated,  though  the  fuc- 
ceffion  of  them  has  been  extremely  flow,  and  ha^  required 
a  very  great  length  of  time* 
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Of  the  abforbent  or  alkaline  earths,  there  are  feveral 
kinds  which  are  infipid  bodies,  and  (hew  no  fenfible 
degree  of  folubiiity  in  water.    Their  character  is,  that 
they  efFervefce  with  acids ;  and  fuch  is  their  nature,  that 
they  bear  plainly  the  fame  relations  to  acids  as  alkalies 
do,  fo  are  frequently  called  alkaline  earths.    In  general, 
they  unite  with'  acids  only  in  one  certain  and  fleady 
proportion.    If  there  is  more  of  the  abforbent  earth 
added,  it  is  not  all  diflblved  ;  or  if  a  fmall  quantity  only 
be  mixed  with  the  acids,  lefs  th^n  what  the  acid  caa 
diflblve,  it  is  only  united  with  a  part  of  the  acid,  and  the 
reft  remains  free  and  difengaged.    There  is  the  fame 
mutual  faturation  here,  as  between  the  alkalies  and  acids, 
and  the  compound  is  analagous  to  the  nemral  fait.    It  is 
foluble  in  water,  and  fcparable  from  it  by  evaporation 
and  cryftallization.    The  acid  is  hereby  fixed,  and  its 
acrimony  greatly  diminifhed.     No  acid  tafte  is  per- 
ceivable in  the  compound  ;  it  does  not  alter  the  colour  of 
the  vegetable  infufions ;  ami  thefe  earths  attra<£l  the  acids 
precifely  in  the  fame  manner  as  they  are  attrafted  by  the 
alkalies.    So  they  refemble  the  alkalies  in  every  par- 
ticular, almoft  with  regard  to  the  nature  and  mode  of 
this  attraction  ;  but  the  force,  upon  the  whole,  is  weaker 
than  that  of  the  alka'ine  fait?,  fo  that  any  compound  of 
them  can  be  decompofed  by  an  alkali,  and  the  abforbent 
earth  be  made  to  fall  down  in  the  form  of  a  whit« 
powder. 

DXLIV. 

Thefe  properties  are  applicable  to  the  earths  in  ge« 
aeral.    We  Avail  next  confider  tb«  various  kinds  of 
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them.  That  which  occurs  the  moft  coploufly,  being  at 
tl)e  fame  time  the  moA  ufeful,  is  the 

DXLV. 

Calcaneus  Ak/orhent  Earth. 

li  is  diftinguiflied  from  the  reft,  by  the  effeft  which 
fire  has  upon  it,  which  converts  it  into  quick  lime,  from 
whence  it  has  its  name  of  calcarious.  It  appears  in  a 
variety  of  forms.  There  are  very  confiderable  ftrata  of 
it  in  the  bowels  of  the  earth,  as  lime-ftone,  matble,  and 
chalk,  which  differ  only  in  the  degree  of  purity,  or  mode 
of  concretion,  forming  a  mafs,  the  parts  of  which  cohere 
more  or  lefs  ftrongly. 

1.  There  are  as  extenfive  beds  of  this  fpecies  of  earth 
found  as  of  any  other  kinds  whatever  ;  fo  may  be 
conridere4  as  among  the  moft  abundant  produdlion  of 
nature. 

2.  It  is  often  alfo  found  in  veins,  or  filling  up  the  rents 
and  cavities  o^f  the  mountains ;  and  it  is  called  calcarious : 
fpar,  to  diftinguifh  it  from  fome  other  kinds  of  fpar,  fome 
of  which  containSnS  quantity  of  this  earth,  but  not  in  fo 
pure  a  ftate.  It.  refembles  a  whitifh  ftone,  which  has 
more  or  lefs  tranfp'arency,  when  it  is  called  fpar,  and 
when  it  is  broke  into  pieces  it  is  of  a  rhomboidal  figure, 
and  it  fhews,  at  the  fame  time,  manifeftly  a  foliated  texture, 
when  it  is  examined  by  the  microfcope.  Some  of  thefe 
kinds  that  are  purer,  are  perfeftly  tranfparent ;  and  from 
their  being  found  in  Iceland,  this  fpecies  is  called  Iceland 
cryftals ;  but  that  name  belongs  to  a  different  kind  of  ftonCk 
This  tranfparent  ftone  is  remarkable  for  refradling  light, 
fo  as  to  make  a  ray  of  light  appear  two,  without  at  the 
fame  time  difperfing  the  colour ;  it  makes  every  letter  or 
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flroke  of  writing  appear  double.  In  the  veins  of  the 
calcarious  fpar,  where  any  part  is  not  totally  filled  up, 
the  internal  furface  is  found  lined  with  cryftallizaticns. 
The  appearances  of  thefe  are  very  various,  the  cryftaU 
being  formed  into  a  number  of  different  lhapes.  WJiat 
particular  circumftance  influences  them  to  affume  thefe 
particular  appearances  has  not  been  difcovered.  Some 
of  them  are  pyramidical,  others  are  columnar  of  fix  fides, 
the  two  fides  oppofite  being  always  unequal,  and  ter- 
minated by  a  very  obtufe  pyramid ;  or  tha  cryftals  are 
flat,  without  any  column  that  is  perceptible.  In  others 
the  pyramid  is  a  little  longer,  with  a  fhort  column,  or 
the  fpar  is  formed  into  long  cryflallizations,  clofely  com- 
pared and  difpofed  in  a  radiated  fiiape,  proceeding  from 
a  tentral  point  towards  the  circumference  of  a  fphere, 
&c.  Thefe  cryflallizations  are  always  found  in  the  in- 
ternal fuface  of  veins,  the  other  parts  being  filled  up  with 
calcarious  fpar. 

DXLVI. 

The  matter  with  which  the  vegetable  and  animal 
matters  are  incrufted  or  penetrated  by  the  waters  of  par- 
ticular fprings,  fo  as  to  retain  not  only  their  external 
form,  but  to  lofe  their  nature,  and  becdme  ftone,  is  ge- 
nerally of  this  kind.  This  fhews  that  this  earth  is 
capable  of  being  diflblved  by  water,  and  of  being  intro- 
duced into  tl»e  texture  of  animal  and  vegetable  fubflances. 
We  have  examples  of  this  in  England,  at  the  dropping 
well  at  Knare/burgh,  and  in  Hamilton  park,  in  Clydfale 
in  Scotland.  In  general,  the  quantity  of  earthy  matter 
is  very  fmall  in  thefe  waters  that  are  pofTefTed  of  this 
petrifying  power,  and  the  procefs  of  petrifadiion  goes  on 
-  very  flowl/.   Thii  earth  too  produces  the  large  pen- 
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dulous  columns  and  cones  that  are  found  hanging  from 
the  roofs  of  large  caves,  like  icicles  formed  in  frofty 
weather.  A  noted  example  of  this  is  a  cave  at  the  Peake 
in  Derbyftiire ;  they  are  called  ftellaftites.  On  other 
eccafionsy  this  matter  concretes  into  a  more  fpongy  and 
irregular  form  ;  it  encrufts  the  furface  of  the  rock,  or 
forms  broad  hanging  plates,  like  curtains, 

DXLVII, 

The  ftonyihells  of  all  crullaneous  animals,  from  the 
eoarfeft  to  the  coral  and  pearl,  are  all  compofed  of  thi» 
earth  and  a  fmall  quantity  of  animal  glue  ;  a  vifcid  fluid 
proceeds  from  the  furface  of  the  animal,  which  becomes 
a  tough  membrane,  and  gradually  hardens  into  this  form. 
So  egg  (hells,  and  thefe  marine  bodies,  which  from  their 
refembling  plants,  while  at  the  fame  time  they  have 
the  hardnefs  of  Hone,  are  called  lythophyta,  milleporesy 
madriporey,  &c.  which  the  late  naturalifts  now  fuppofe 
to  be  in  part  animated  bodies.  The  (hells  of  all  kinds  of 
animals,  together  with  all  coraline  concretions,  confifts 
of  the  calcarious  earth,  united  only  with  a  fmall  propor- 
tion of  animal  glue. 

DXLVIII. 

Under  thefe  four  forms  the  calcarious  earths  have  ge- 
nerally a  great  degree  of  variety.  But  tljere  are  fome 
foffil  earths,  which  though  not  confilling  entirely  of  thefe, 
deferve  to  be  mentioned,  as  the  earths  called  raarles, 
wliich  have  been  employed  as  manure  to  improve  the 
foil.  Every  fuch  fubftance  that  thus  proves  a  manure, 
contains  a  calcarious  earth,  and  is  rich  in  proportion  to 
the  quantity  of  tbw,   The  eartha  of  this  kind  arc  coiu* 
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monry  divided  into  the  fhell  marie,  clay  marie,  and  the 
ftone  marie. 

DXLIX. 

The  ftiell  marie  is  compofed  of  the  fhells  of  Ihell  fifh,. 
^    or  other  aquatic  animals,  which  are  fometimes  very  entire, 
and  ofien  decayed,  or  mixed  down  with  other  earthy  fub- 
ftances.    Examining, this  matter  as  occurring  in  different 
places,  it  may  be  diftinguilhed  into  Jreih  water,  marie,, 
and  marie  of  fea  (hells.    Of  the  firft  we  have  an  example 
in  Bruntsfield  meadow  near  Edinburgh  j  wherever  the  foil  is 
'  turned  up,  to  the  depth  of  fix  inches,  a  quantity  appears  ; 
it  is  compofed  of  the  Ihells  of  a  fmall  frelh  water  wiik 
©r  fnail.    This  animal,  when  alive,  is  not  eafily  dif- 
cernable,  the  fhell  being  much  of  the  fame  colour  as 
the  ftones  covered  with  the  water  ;  but  we  can  obferve  a 
great  number  of  them  in  all  running  brooks  and  other 
coliedions  of  fiefh  water ;  when  the  animal  dies  the  fhell* 
are  depofited,  where  the  water  ftagnates,  in  very  great 
quantity.    That  compcfed  of  fea  fhels  conftitutes  greater 
colledlions,  and  they  are  found  in  innumerable  places,, 
now  far  removed  from  the  fea.    That  moil  particularly 
defcribed  is  a  coLled^ion  of  this  kind  in  Touraine,  3 
province  in  France.    The  part  of  the  country  where 
it  is  found,  is  computed  to  contain  80  fquare  miles  of 
furface,  and  where  they  dig  to  a  certain  depth,  they 
find  this  coUedlion  of  fhells  ;  and  the  country,  at  prefent, 
is  108  miles  from  the  fea.    They  find  the  marie  eight  or 
nine  feet  below  the  furface,  and  when  they  dig  to  the  depth 
of  20  feet  it  is  flill  deeper,  but  they  find  it  too  expenfive 
to  fearcii  for  it.    It  is  fuppofed  to  be  28  feet  deep  only  5. 
and  even  at  this  depth  the  q^uantity  will  appear  enormous. 
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it  will  amount  to  140  millions  of  cubic  fathoms  of  {Kells, 
that  are  moflly  decayed  and  broken  into  fragments,  and 
mixed  with  marine  productions,  as  millcpores,  madri- 
pores,  and  other  Caroline,  which  are  all  the  productions 
vf  the  fca, 

DL. 

The  clay  marie,  again,  are  earths  that  bear  more  or 
liefs  refemblance  to  clays.  They  are  very  various  in 
their  colour  and  other  appearances,  and  difagree  in  nc-» 
thing,  except  their  containing  a  quantity  of  clay  mixed 
with  calcarious  earth.  Frequently  the  colour  is  reddifti", 
fometimes  of  a  bluifh  call ;  others,  again,  are  of  a  yel- 
lowifti  colour  ;  but  all  agree  in  containing  a  quantity  of 
clay  mixed  with  calcarious  earth«  To  as  to  efftrvefce 
with  acids. 

DLL 

The  ftony  marles  hav«  as  great  a  variety  in  their  co* 
lour  and  appearance.  They  are  harder  and  more  ftony 
^han  the  clay  marles ;  but  upon  being  expofed  to  the 
aflion  of  the  fun  and  of  froft,  they  fall  down  into  clay, 
which  is  eafily  mixed  with  the  foil,  though  fome  of  them 
require  a  very  long  time  before  they  are  divided  fine 
enough  to  be  mixed  completely  with  it ;  and  this  difpo- 
fition  to  moulder  down,  depends  upon  an  admixture 
of  clay. 

DLII. 

Thefe  are  therefore  the  various  forms  in  which  the- 
calcarious  earth  is  ofFered  to  us  by  nature.    Many  of 
thefe  forms  are  capable  of  receiving  a  fine  polifti,  and 
many  of  them  prove  beautiful  on  account  of  their  colour, 
and  from  hence  arifes  their  value.    So  coal  is  valued  oa 
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account  of  its  colour  and  hardnefs,  fo  that  its  parts  can 
be  made  to  receive  a  high  polifh.  A!fo  the  lime-ftone 
that  is  called  marbles,  in  which  this  matter  is  concreted 
more  firmly,  fo  as  to  have  a  much  clofcr  texture,  and  to 
receive  a  fine  polifti,  and  fome  of  the  llellaftites,  which 
can  be  made  into  toys,  receive  a  fine  polifh.  Tb€ 
variations  fometimes  depend  upon  veins  of  fpar  traverfing 
through  them,  fometimes  upon  ftiells  and  other  marine 
produtflions,  and  they  fometimes  proceed  from  an  admix- 
ture of  various  coloured  earths,  mixed  with  the  calcarious 
matter,  of  which  they  are  chiefly  compofed. 

DLIII. 

Some  compounds  that  have  calcarious  earth  for  their 
bafis,  fall  next  to  be  noticed. 

The  firft  are  the  gypfeous  concretions,  that  are  com- 
nionly  reprefented  to  us  in  the  form  of  ftony  malTes, 
which  are  remarkably  foft,  fo  as  to  be  cafily  fcraped  with 
a  knife.    They  do  not  eiFervefce  with  acids,  like  the  cal- 
carious earth  j  but  when  reduced  to  a  powder,  and  boiled 
with  a  folution  of  the  common  fixed  alkali,  for  fome  time, 
they  change  into  a  vitriolated  tartar.    They  are  found  in 
llrata  of  clay,  in  feparate  maffes,  and  when  pure  are  of  a 
whitifti,  delicate,  milky  colour,  and  fmall  pieces  of  them 
are  often  tranfparent,  tinged  with  a  reddilh  earth.  They 
are  often  compofed  of  fmall  cryftalline  grains,  and  this 
fpecies  is  called  gypfum,  or  fometimes  alabafter,  where 
it  has  a  confiderable  degree  of  hardnefs,*  and  is  capable 
of  receiving  fome  polifh,  fo  that  ftatues  made  of  it  imi- 
tate thofe  of  marble.    Befides  they  are  often  formed  of 
a  fibrous  llru6lure,  and  compofed  rf  oblong  concretions 
Jying  aciofs  the  mafs,  and  they  are  called  the  fibraria  of 
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Dr.  Little,  but  they  do  not  differ  from  the  reft,  except 
in  the  particular  arrangement  of  the  particles. 

DLIV. 

A  third  fpedes,  compofed  of  clear  tranfparent  plates, 
which  can  be  eafily  fcraped  with  a  knife,  is  found  in 
fome  parts  of  Ruflia  ;  their  plates  are  fo  large  as  to 
anfvver  the  purpofe  of  glafs.    It  is  cailed  glacies  maria;,. 
Or  Mufcovy  talk. 

DLV. 

A  fourth  appearance  is  in  the  form  of  ftraight  oblong 
cryftals,  and  then  it  is  known  under  the  name  of  feleniles*;- 
and  does  not  ill  refemble  the  cryftals  of  fait. 

DLVI. 

Fifth.  Ore  of  the  kinds  of  fpar  contains  a  large  q.>^n- 
tity  of  this  earth.  It  does  not  efftrvefce  with  acids,  and 
is  diftinguifhed  from  all  other  ftones,  by  its  extraordinary 
weight,  which  is  fo  great  as  to  give  a  fufpicion  of  its 
containing  a  great  quantity  of  metallic  matter.  ]t  hat- 
always  a  plated  ftrudure,  and  broken  with  a  fmall  throw, 
it  fliivers  into  tragrnents  of  a  rhomboidal  figure.  It  is 
called  the  marmor  metallicum,  from  its  being  the  ma- 
trix in  which  the  metals  are  often  found.  It  is  compofed 
of  gypfum,  combined  with  a  fmall  quantity  of  other  earth. 

DLVH. 

Laftly,  it  occurs  alfo  in  water,  and  there  in  a  fmall 
quantity;  it  always  forms  into  flender  filamentous  cryftalsj, 
like  hair. 

DLVni. 

There  is  a  third  fpecies  of  fpar,  which  has  been  long' 
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"known  in  chemiftry  and  natural  hiftory,  as  being  different 
from  the  calcaricus  and  gypfeous  fpar ;  it  is  called  the 
German  felt  fpar,  fluor,  fpatolus,  &c.  as  it  aflifts  in  melt- 
ing the  ore  from  flony  matter.  It  is  always  found  in 
veins  never  conftituting  ftrata  ;  it  has  a  clofe  glafTy  tex« 
ture,  and  is  more  or  lefs  tranfparent.  It  is  often  found 
cryftallized  in  the  cavity  of  the  veins,  and  always  forms 
cubic  cryftallizations  that  are  fometimes  colouilefs,  but 
more  commonly  tinged  either  greenifli,  yeliow,  or  purple. 
There  are  gre<it  quantities  of  it  found  in  Derbyfhire, 
which,  on  account  of  the  particular  arrangement  of  the 
■cryftals  and  flaws  dividing  them,  gives  them  a  very  re- 
markable appearance,  when  poli(hed, 

DLIX. 

"The  fecond  divifion  of  earths  is  into  clays,  which  are 
among  the  moft  abundant  fubftances  in  nature,  confti- 
tuting numerous  ftrata  in  the  bowels  of  the  earth.  Hence 
clay  is  often  employed  as  a  manure  for  improving  the  * 
foil.  A  foil  that  conlifts  of  pure  fand  is  the  better  of 
clay  ;  and  when  it  is  ufed  in  this  manner  it  is  called 
marie ;  but  that  name  is  more  properly  applied  to  clay 
earths  that  contain  a  quantity  of  calcarious  matter,  and 
which  is  a  ufeful  addition  to  any  foil  whatever,  even 
where  there  is  plenty  of  -clay,  provided  it  has  not  received 
calcarious  earth  before.  It  is  a  fubftance,,  the  particles 
of  which  are  very  fine  and  fmooth  between  the  fingers, 
A  mafs  of  it  has  the  fame  fmoothnefs  of  furface  as  a  mafs 
of  hard  foap. 

DLX. 

Clays,  in  their  natural  ftate,  are  always  molft.  When 
dried,  the  parts  cohere  ftrongly  together^  and  in  that 
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ftate  It  has  a  flrong  difpofirion  to  imbibe  water.  By  ap- 
plying a  mafs  of  it  to  the  tongue,  by  the  fudden  abforp- 
tion  of  the  water,  it  generally  adheres  to  its  furface. 
Wh^n  it  is  mixed  with  a  large  proportion  of  water,  and 
kneaded  a  little.  It  becomes  a  remarkable  duilile,  ad- 
hefive  mafs,  which  is  not  eafily  fufible  in  more  of  the 
water,  and  to  render  it  thin  it  requires  a  great  deal  of 
work.  Hence  it  is  employed  as  a  means  of  confining 
water  in  large  works,  as  in  making  canals  and  dykes. 
Either  the  foil  mull  contain  clay,  or  a  quantity  brought 
by  the  water  is  depofited  at  the  bottom,  that  renders  the 
dyke  capable  of  containing  the  water.  Hence  we  can 
underftand  the  bad  eiFefts  that  arife  from  allowing  cattle 
to  tread  much  in  clay  grounds,  when  they  are  wet ;  the 
clay  is  reduced  to  fuch  an  adhefive  mafs,  that  it  does  not 
admit  the  roots  to  penetrate  the  foil,  or  the  water  to 
enter  to  the  roots, 

DLXI. 

Though  thefe  ate  the  moft  obvious  qualities  of  this 
fort  of  earth,  the  variety  of  clays  is  very  confiderable, 
with  refpeft  to  the  finenefs  and  foftncfs  of  the  particles. 
Some  melt  with  the  faliva  in  the  mouth,  others  feel 
more  or  lefs  gritty  between  the  teeth.  Some  are  of  a 
whitilh  colour,  fome  grey,  bluilh,  or  reddi{h.  Clay  is 
more  or  lefs  difFufible  in  water,  fome  of  it  becoming  quite 
pulpy  with  it,  fome  of  it  refills  the  moft  violent  fire 
without  melting  ;  others  melt  into  a  fpongy  or  vitrified 
mafs.  Some  produce  an  effervefcence  with  acids,  others 
do  not.  Some  are  called  boles,  that  confift  of  fine,  foft 
particles,  and  are  noted  for  a  particular  colour,  as  red,  blue, 
©r  yellow.   Thefe  were  formerly  in  higl>«ftimation,  from 
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neir  medicinal  qualities,  and  were  brought  fr'-^m  the 
moft  diftant  parts  of  the  world  ;  and  as  it  was  eafy  to 
imitate  thefe,  it  was  neceffary  to  ftamp  them  with  Teals, 
as  a  proof  of  their  being  genuine,  fo  they  were  called 
terra  fegillatae.  But  we  generally  find  a  large  admixture 
oi  fand  in  them,  and  in  general  all  the  clays  that  feel  gritty, 
derive  this  quality  f,  cm  the  fandy,  calcarious,  or  other 
particles.  An  eafy  way  to  fatisfy  ourfelves  of  this,  and 
to  obtain  the  clay  earth  in  a  purer  Hate,  is  to  mix  it 
with  water,  to  the  confiftence  of  milk  or  cream,  when 
the  fand  fettles  to  the  bottom  firft,  and  we  can  pour  ofF 
the  muddy  water  containing  the  clay.  This  is  called 
elutriation  in  chemiilry. 

DLXn. 

The  variety  of  colour  in  clays  depends  upon  iron  in 
mod  cafes,  which  can  be  extrafted  from  a  great  variety  of 
them,  efpecially  thofc  that  burh  red  in  the  fire.  There  are 
foTne  mixtures  of  this  kind  that  are  fo  rich  in  iron,  that 
they  are  melted,  and  the  iron  extradled  with  profit.  In 
others  the  colour  is  from  an  inflammable  matter,  and 
thefe  are  diftinguilhed  by  burning  white,  when  expofed  t9 
heat  in  a  proper  manner. 

DLXIIf. 

From  this  view  of  the  variety  produced  among  the 
clays  by  thefe  admixtures,  will  be  underftood  whence 
arifes  the  variety  in  their  qualities  ;  why  feme  efFervefce 
with  acids ;  why  moft  melt,  when  expofed  to  a  violent 
heat,  as  we  find  the  addition  of  earthy  fubftances  to  clay 
difpofes  it  to  melt,  particularly  that  the  calces  of  iron 
have  that  eJedl. 
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DLXIV. 

The  kind  of  clay  which  is  reckoned  the  pureft,  is  x)iat 
employed  in  the  manufafture  of  tobacco  pipes.  It  is 
generally  of  a  whitilli  grey  colour ;  but  it  is  a  neceflary 
quality  that  it  acquire  a  fine  white  colour,  when  expofed 
to  a  certain  degree  of  heat.  It  contains  but  a  fmall 
«[uantity  of  fandy  matter ;  it  is  fniooth  and  unftuous  be- 
tween the  fingers.  It  does  not  produce  any  efFervefcence 
with  acids ;  it  forms  a  pafte  that  is  dudile  in  water,  and, 
when  dried  and  burnt,  it  becomes  as  complete  and  hard 
as  flint.  At  the  fame  time,  no  degree  of  heat  yet  tried 
is  capable  of  bringing  this  clay  into  perfed  fufion  ;  it 
only  foftens  it,  makes  the  pafte  unite  together,  and  to 
undergo  fome  approach  to  fufion.  The  tobacco  pipes 
are  burnt  only  with  a  moderate  heat,  and  by  increafing 
the  heat,  they  can  be  made  much  harder.  If  any  fmoalc 
is  admitted  to  it,  it  is  liable  to  lofe  its  white  colour,  and 
the  common  way  of  burning  ware  is  by  putting  it  into 
carthern  veflels  called  feafer  or  fafeguards.  If  the  flame 
was  admitted  to  it  freely,  the  ware  would  turn  out 
black. 

DLXV. 

From  thefe  properties,  clay  is  ufeful  for  forming  che- 
tnical  veflels ;  but  it  forms  them  very  compad,  and  not 
fit  for  bearing  fudden  charges  of  heat  and  cold.  Sand  is 
therefore  added,  and  a  mineral  fubftance  called  black  lead, 
or  talk.  It  is  not  eafy  to  fay  in  what  manner  thefe  ad- 
ditions produce  their  effed  ;  but  when  they  are  added  in 
a  certain  quantity)  the  veijjtls  endure  thefe  alterations 
suich  better. 
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The-  third  dlvifion  of  this  clafs  is  the  flinty  earths. 
Their  diftinguifhing  charader  is  their  extreme  hardnefs ; 
they  fcratch  glafs,  and  Ibike  fire  with  the  bardcft  fteel  j  a 
part  of  the  fteel  is  tore  off  with  fuch  violence  as  to  be 
heated  red  hot ;  and  flying  through  the  air,  it  is  blown  up 
into  a  ftate  of  inflammation.  This  earth  is  alio  called  cryf- 
talline  and  vitrefcent,  occurring  in  the  form  of  regular 
cryftals,  and  it  is  the  principal  ingredient  in  the  better 
kinds  of  glafs.  It  is  fuppofed  to  be  pureft  when  it  is 
tranfparent  and  colourlefs,  or  it  has  only  a  whitilh  or  milky 
tranfparency,  when  it  is  called  quartz  ;  but  it  often  occurs 
in  an  impure  fta'^e,  when  the  appearance  is  various. 
When  it  has  a  horny  appearance  it  is  called  flint  filex. 

DLXVri. 

Thefe  are  the  ftiapes  in  which  it  is  fuppofed  to  be 
perfedl,  but  it  often  occurs  impure,  and  the  appearance  is 
various.  1.  It  i.i  found  conftituting  ftrata  in  the  fand, 
gra\el,  8cc.  Soi.ne  fands  are  perfedly  white,  and  are 
found  to  confill  of  grains  Of  pure  quartz.  Gravel  is 
much  of  the  fame  nature  with  fands,  and  forms  confl- 
derable  ftrata  mixed  with  fand.  It  confifts  of  this  matter 
in  large  grains  and.  mafles,  but  is  feldom  pure ;  it  pof- 
fefles  an  admixture  of  other  matters.  Pebbles  are  fome 
of  thefe  gravel  ftones,  and  owe  their  beauty  to  the  great 

'  purity  of  their  materials,  and  the  manner  in  which  they 
have  been  found.   T  he  external  furface  is  rough  and  un- 

^  promiflng;  but  when  broken  up,  they  have  a  diflerert 
appearance,  ftiewing  an  exceeding  fmooth  furface,  with 
colours  and  veins,  fiom  an  admixture  of  other  earth  \*ith 
{he  flinty.  There  is  always  a  central  piece,  around 
Vol.  III.  M 
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which  there  arc  a  number  of  layers,  which  are  dlverfified 
in  all  the  whitifli  or  milky  pebbles.  Thefe  layers  are  le(« 
tranfparent.  This  is  particularly  the  cafe  with  regard  to 
the  ftoncs  of  this  kind,  called  agates.  In  others  there  is 
a  number  of  different  colours,  two  or  more  in  the  coin- 
pofition  of  the  layer,  and  which  gives  a  greater  variety  to 
the  appearance  of  the  ftone. 

DLXVIII. 

The  variety  among  thefe  ftones  is  fo  great,  that 
there  is  no  end  In  the  divifion  of  them.  Some  of  them 
which  appear  like  pebbles,  are  colourlefs  and  tranfparer.t 
within,  and  are  called  pebble  cryftals.  In  others  t.ne 
colouring  matter  is  diffuCed  through  the  whole  of  the 
fione  ;  they  are  fometimes  of  a  pale  red,  like  ftefh,  as 
the  cori'Jian,  Sec.  Some  have  ramifications  of  a  dark 
coloured  matter,  refembling  mofs  or  fea-pianls,  whicn 
has  been  occafioned  by  an  opaque  uia'.ter  infinuated  into 
cracks  in  the  (lone,  and  branched  0'--it  into  figures,  re- 
fembling thofe  of  the  vegetables,  as  ir»  the  mocha  Hone. 

DLXIX. 

The  free  ftone  employed  in  building  chiefly  conrifts 
of  this  flinty  earth.  It  is  plainlv  compofed  of  fand, 
cemented  together  by  an  operation  of  nature,  as  appears 
from  the  manner  in  which  the  diflc  rent  layers  feparate, 
the  furfaces  of  which  are  waved  like  the  fand  on  the  fea 
fhore  ;  fo  we  cannot  doubt  but  tlat  waving  has  been 
produced  by  the  aflion  of  water,  and  we  meet  with  the 
relifts  of  the  produdions  of  the  fea,?is  of  madrepores,  Sec, 
The  ftones  are  or  very  various  hardnefs  ;  in  fome  the 
particle's  have  little  more  cohefion  than  fand,  in  others 
the  grains  are  fo  much  compared  as  to  look  like  a  folid 
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<!;nt,  and  tkey  can  be  wrought  like  free  done,  which 
requires  to  be  of  a  moderate  degree  of  hardnefs,  that  it 
may  be  cut  without  much  difficulty,  and  at  the  fame  time 
that  it  may  be  capable  of  bearing  the  attacic  of  the  air, 
without  being  eafi'y  decayed. 

DLXX. 

In  England,  Sec.  there  are  ftrata  that  contain  fand  and 
gravel  both  cemented  together  ;  and  in  the  pudding  ftone, 
wkich  ii  compofed  of  a  whitilh  fand,  tnteranlxed  with 
pebbles,  fo  compadl  is  its  ftrudture,  that  it  receive!  a  fine 
polifhj  and  looks  like  the  fkin  of  a  ipocced  animal, 

DLXXf. 

The  flinty  earth  5$  that  principal  ingredient  in  the 
granice,  and  in  the  more  compound  rock  called  whin, 
which  is  a  coarfer  kind  of  granite,  containing  a  very 
large  quantity  of  iron.  Granite  appears  to  be  formed 
like  free  Itone,  and  a  great  many  of  the  grains  compofing 
it  are  of  the  flinty  kind.  Upon  the  whole,  therefore, 
there  are  not  many  flony  or  rocky  llrata  that  do  not 
contaiQ  more  or  lefs  of  this  flinty  eartii ;  bnt  belide?,  it  is* 
found  in  veins  filling  up  perpcndicalar  filliires,  and  is 
called  quartz,  of  the  colour  of  milk  and  water,  occurring 
fometimes  more  rranfparent,  and  fomecimes  more  white, 
and  In  it  there  are  innumerable  flaws  ;  fo  the  broken 
furface  is  always  very  rough  and  uneven.  It  occurs 
fometimes  of  a  foliated  ftrudture,  like  fpar,  and  breaks  in 
rhomboid al  pieces,  and  is  a  mixture  of  fpar  and  quartz. 

DLXXri. 

The  filex,  or  gun  flint,  is  found  intermixed  with  ftrata 
of  other  matter.    It  is  fometimes  found  in  veins,  but  the 
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greatell  quantity  of  it  is  found  in  the  flrata  of  chalk,  with 
which  it  is  intermixed  in  very  various  ways,  often  filling 
vp  perpendicular  rents  ;  but  befides  it  is  interfperfed 
4vith  nodules  that  are  conneded  together  in  a  horizontal 
-diredion.  The  form  of  thefe  is  quite  irregular ;  fome- 
times  roundifh,  fometimes  oblong,  in  a  manner  that  is 
incapable  of  defcription. 

DLXXIII. 

There  is  another  appearance  which  often  occurs  In 
the  llrata  of  lime  ftone,  and  is  then  called  chiit.  It  is 
met  with  like  flint  in  chalk,  through  the  lime-flone,  and 
a  part  of  the  lime-ftone  feems  to  be  converted  into  flinty 
jiiatter  by  fome  operation  of  nature,  and  we  find  the 
reli£ls  of  marine  produdions  in  the  middle  of  it,  with 
which  the  lime-flones  abound.  Some  of  thefe  appearances 
occur  too  in  the  mafles  of  flint  in  the  chalk,  which  feems 
to  have  been  penetrated  by  fome  matter  that  has  pro- 
duced this  change  upon  it. 

DLXXIV. 

But  among  the  mod  curious  forms  in  which  the  HInty 
earths  appear,  are  the  cryftals.  Thefe  are  always  found 
in  the  cavities  of  the  veins,  where  quartz  occurs.  They 
are  either  columns  of  fix  fides,  terminating  by  a  pyramid, 
or  they  aie  found  feparated  from  the  furfacc  of  the 
cavity,  and  pyramidical  at  both  ends ;  but  more  com- 
monly there  is  not  any  particular  column,  but  merely  a 
pyramid,  Hill  confifting  of  fix  fides,  and  thick  fet  by  one 
another. 

DLXXV. 

Thefe  cryftals  vary  too  in  their  colour;  fome  are  tranf. 
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parent  and  colourlefs,  as  the  German  cry  dais ;  many  have 
a  dark  opacity,  which  make  them  appear  quite  black  till 
they  are  broken  in  many  pieces,  when  they  appear  tranf- 
parent,  and  in  many  cafes  the  colour  can  be  put  away  Ijf 
heat,  by  expofing  thecryllal  to  a  fire,  or  by  furrounuing  it 
with  oil ;  only,  if  the  heat  is  too  great,  cracks  and  flaws  are 
occafioned.  They  pafs  fur  gems ;  their  hardnefs  is  near'y 
equal  to  that  of  the  gems,  and  their  colour  is  fully  equal  ; 
they  have  their  beauty,  receive  a  fine  poli(h,  and  weir 
fufficiently.  Some  have  a  beautiful  purple  colour,  a.vi 
pafs  for  the  amethyft  ;  fjme  are  of  a  yellow  colour,  and 
then  they  pafs  for  the  topaz,  &c. 

DLXXVr. 

To  the  fame  head  may,  with  propriety,  be  referred  the 
gems,  which  are  found  eiihcr  in  the  (late  of  cryilal-,  or 
pebbles,  and  feem  to  be  compofed  of  flinty  matter,  ap- 
pearing in  a  much  purer  flate  than  ordinary  ;  or,  perhapr, 
in  confequence  of  its- being  improved  by  the  admixture  of 
fome  other  matter.  The  colour  for  which  many  of  them 
are  admired  has  been  imputed  to  metallic  fubilances,  and 
f.hemills  had  good  reafon  to  fuppofe  this,  as  they  found 
that  the  calces  of  metals  can  be  made  to  tinge  glafs  with 
colours  refembling  thefe  of  the  gems,  but  we  find  that  the 
ccljur  can  be  expelled  by  a  gentle  degree  of  heat,  and  this 
is  attended  with  a  luminous  vapour  around  the  ftone,  fo 
that  it  depends  upon  a  matter  that  is  more  fubtite  than 
the  grolTer  parts  of  the  metals,  asib  the  cafe  with  refpe»Sl 
to  the  colour  of  the  amethyrt. 

DLXXVir. 

The  other  form  In  which  flinty  earth  appeari,  is  ai  coti- 
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ftitatlng  peerefaflions ;  we  find  maffes  of  vegetable  or  api- 
jnal  matter  penetrated  with  it,  fo  as  to  become  flinty,  llill 
retaining  fomewhator their  original  form.  We  have  many 
curious  exnmp'es  of  this  in  different  parts  of  the  world. 
And,  with  regard  to  its  chemical  qualities,  the  moft  in- 
tenfe  heat  has  never  brought  it  into  a  (late  of  fluidity. 
Some  of  thege.-ns  do  not  undergo  any  change  from  a"^  vio- 
lent heat;  bur,  in  general,  the  gem  lofes  its  tranfparency, 
and  is  traverfed  with  innumerable  flaws  that  render  it  more" 
rafily  broken  in  pieces. 

DLXXVIII. 

The  next  divifion  we  come  to  is  the  fufible  earths  ; 
they  pofTcTs  this  quality  not  exclufively,  but  only  in  the 
inofl  eminent  degree.  The  charafler  that  may  be  given 
of  them  is  this : — they  hhr  a  great  refemblance  to  the 
flinty  concreticns ;  they  are  ftony  hard  fubflances  that  do 
not  efFervefce  with  acid?,  but  they  are  tiot  fo  hard  as  the 
flinty  ;  they  do  not  ftrikc  fire  with  fteel,  nor  fcratch  glafs ; 
they  fhew  no  great  degree  of  fufibiiity,  although  they  pof- 
fcfs  this  quality  in  the  highefl  degree  of  any  of  the  earthy 
I'uhRances  ;  when  reduced  to  fine  powder  and  mixed  with 
any  of  ihe  acids,  they  do  not  «  mit  volatile  acid  fleam^,  nor 
are  they  by  means  of  a  folucion  of  alkaline  falts  changed 
to  a  calcarious  earth. 

DLXXIX. 

The  natural  ftones  which  feem  to  require  feparate  con- 
fideration  under  this  title  are  of  five  kinds. 

The  fufible  earth  is  moft  pure  in  what  is  called Jlus  by  the 
<5ermans,  or j7«cr.  They  are  like  the  more  tranfparent 
quartz;  they  are  commonly  tinged  with  different  colour?, 
and  have  their  names  from  the  gems,  as  pfeudo  fmarag- 
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das.  Sec.  They  are  diftinguifhcd  by  their  great  degree  of  fu- 
fibility,  fo  that  they  pervade  the  crucible  in  which  they  are 
melted:  we  6nd  this  fort  of  earth  in  the  rhombic  quartz,  which 
is  compofed  of  flinty  matter.  Combined  with  this  in  dif- 
ferent proportions,  it  is  alfo  called  felt-fpar.  It  is  found 
in  the  granites ;  it  is  compofed  of  angular  grains,  which 
in  moll  or  the  granites  are  clofely  compafled,  ib  as  to  form 
a  hard  Hone  capable  of  receiving  a  fine  poUIh  ;  it  occurs 
alfo  in  veins ;  it  is  a  ftone  lefs  trnnfparent  than  quartz, 
commonly  having  a  reddifh  tinge,  or  flefh  colour;  it  ap- 
pears to  have  a  plated  ibudture,  and  it  has  a  difpofition 
to  break  into  rhomboidal  fragments.  The  firft  efFedl  of 
heat  is  to  render  it  more  brittle  ;  if  it  is  increafed  to  a 
ftrong  degree  the  ftone  melts,  or  becomes  party,  and  at 
the  fame  time  the  rich  colour  commonly  goes  off,  and  it 
forms  a  femi- vitrified  mafsof  very  great  whitenefs;  on  this 
account  it  is  one  of  the  belt  ingredients  in  porcelain. 

DLXXX. 

Another  kind  of  ftony  matter  that  contains  this  earth  is 
the  garnate,  a  tranfparcnt  ftone  of  a  rich  red  colour  like 
crimfon  ;  many  of  theoi  are  of  fuch  tranfparer.cy  as  to  be 
reclit>ned  among  the  gems,  but  the  greater  number  are 
divided  by  flaws,  and  mixed  with  a  coarfer  matter,  fo  they 
have  rot  this  colour ;  but  when  examined  in  fmall  par- 
ticles by  chemical  analyfis,  they  are  always  cryflalized  in- 
to fomewhat  of  an  angular  form.  It  is  found  to  contain 
fome  iron,  to  which  is  imputed  its  red  colour;  feme  of 
them  hold  a  quantity  of  tin,  but  there  are  other  fpccimeiij 
that  contain  none  of  either,  and  ihefe  have  lefs  colour,  jpr 
are  of  a  pale  yeilowifli  colour.  It  is  found  in  feparate 
^rainsk,  or  nodules  in  rock  llrata,  that  are  chiefly  conipolcd 
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of  talk.  There  is  a  confiderable  tra£l  of  hlUs  in  the  north 
of  Scotland,  where  the  little  nodules  of  granatc  arc  con- 
tained. 

DLXXXI. 

Another  foffil  which  has  this  earth  for  its  bafis,  is  called 
coral,  cr  cockle.  It  is  a  compofuion  of  rocky  ftones  in 
feparate  grains,  or  maiTes,  and  cryftallized  into  columnar 
ftones ;  when  they  are  of  a  black  colour,  they  are  called 
jafper,  and  are  fometimes  with  ftiades  of  green.  This 
foiCl  abounds  in  the  compofition  of  the  ftones  ufed  for 
beautifying  our  Itreets,  which  are  full  of  oblong  cryftalliza- 
tions  of  a  fiiining  black  colour  ;  when  cxpofed  to  heat  it 
xnelts  without  di  Jiculty  into  a  black  glafs. 

DLXXXII. 

Thelift  nnatter  in  which  this  earth  is  found  is  in  the  fub- 
ftance  calkd  zeolite.  It  occurs  in  nodules  in  rocky  ftrata, 
and  by  its  outfide  refembles  the  pebbles ;  wiien  they  are 
broken  they  often  fnew  a  radiated  ftruflure,  parts  of  the 
(lone  fnootins;  in  cryftaljizations  from  the  centre  to  the  cir- 
cumference of  a  fphere  :  fometimes,  when  broken,  they 
are  found  hollow  within,  and  befet  with  cryftallizations. 

DLXXXlir. 

The  next  and  lafl  divifion  of  this  clafs  comprehends 
the  flexible  earths.  Thefe  earths  and  ftony  concretions 
which,  when  pure,  are  flexible,  do  not  efFervefce  with 
acids  ;  they  do  not  imbibe  water  like  the  clays,  nor  are 
tiiey  fo  hard  as  the  flinty  ones;  in  an  extremely  violent  heat 
they  ihevY  a  degree  of  fufibility.  They  have  been  divided 
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into  the  mica  and  afbeftinc,  or  into  the  talks,  or  af- 
bedus. 

DLXXXIV. 

The  talks  are  foHaceous  ftones,  flippery  between  thy 
fingers,  fomeiimes  colourlefs  and  tranfparent,  as  the  pro-, 
per  Mufcovy  talk.    It  has  great  tranfparency,  flexibilicy, 
and  elafticity,  and  is  divifible  into  incomparably  ihin  plates, 
but  more  commonly  ic  is  coloured  ;  fometiraes  of  a  dark, 
dully  colour,  and  the  plates  are  feldom  fo  fmall,  or  fa 
much  in  a  plain,  but  waved  :  fometinies  it  has  a  greenifh 
hue,  fometimes  a  yellowilh  b^ightnefs,  refembling  that  of 
gold,  and  thefe  colours  have  impofed  upon  perlbns,  and- 
made  them  imagine  they  had  found  gold  or  filver,  though 
the  talk  does  not  contain  the  fmallell  quantity  of  either ; 
the  yellow  colour  is  from  iron,  and  the  filver  appearance, 
from  the  particular  dilpofuion  of  the  plates,  for  when  they 
are  tranfparent,  the  plates  are  a  little  feparated  ;  by  heat 
they  acquire  the  fame  filvery  colour;  fometimes  in  talk  ic 
is  found  forming  a  powdery,  or  earthy  fubllance,  confiding 
of  minute  fniall  fcales  that  are  flippery,  and  adhefive  to 
the  fingers,  giving  them  a  colour  like  that  of  the  metals. 
In  fuch  fpecimens  the  earth  is  mixed  with  a  large  propor- 
tion of  metallic  fubftances.    Sooietimes  it  occurs  in  3 
black  colour,  and  has  a  (hining  appearance  refembling  tha.t 
of  polilhed  Heel,  and  abounds  with  iron,  and  it  has  not  the 
flexibility  of  the  earth  in  its  pure  ftate.  The  talk  is  found 
plentifully  in  the  compofitionof  many  rocky  ftrata  in  the  gra- 
nite, and  other  fuch  ftrata  ns  are  flexible,  and  in  rocks  which 
contain  games:  in  the  ftone  called  lapis  olares,  which  is 
compofed  of  the  ftealites  mixed  with  talk,  and  ic  has  a 
quantity  of  magnefian  earth  itiits  cotnpcCwon,  and  is  uf<- 
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ful  for  kitchen  utenfils  that  ftand  the  fire.  There  is,  too, 
a  confiderable  portion  of  white  talk  in  the  compcfition  of 
clays  and  of  gravel,  which  is  all  from  the  rubbifh  of  foine 
rocky  mafies  in  which  talk  is  originally  formed. 

DLXXXV. 

The  afbeftus  and  ameanthus  differ  chiefly  in  their  ftruc- 
lure  from  the  talk,  in  tlie  flexibility  of  the  fibres;  and  in  the 
clofenefs  and  loofenefs  of  their  texture.  Thefe  are  rec- 
koned the  molt  pure  and  perfedl,  that  may  be  teafed  out 
like  cotton,  and  can  be  made  into  a  web  that  fufi^ers  no 
harm  in  the  fire.  Pieces  have  been  taken  out  of  ancient 
Roman  urns,  which  were  ufed  to  wrap  the  bodies  that  were 
burnt,  to  prefcrve  their  allies  feparate  ;  others  have  at- 
tempted to  make  a  fort  of  incoinbuftible  paper  with  it, 
but  we  cannot  contrive  any  gelatinous  master  to  unite  it, 
that  will  withftand  the  fire. 

DLXXXVI. 

Befides  the  afljeflus,  properly  fo  called,  there  is  a  foflil 
of  the  farne  nature  that  is  formed  into  membranes  like 
leather,  rr  into  maflcs  like  fiefti,  or  like  cork,  and  has  the 
nants  of  mountain  k'ather,  mountain  flefli,  and  mountain 
cork. 

The  afbeflus  varies  mtich  in  point  of  the  finenefs  of  its 
fibres  and  its  flexibility.  In  Scotland  we  have  fome  fpeci- 
niens  that  have  forns  degree  of  flixibility,  but  we  have  it 
in  a  Rate  in  which  it  has  little,  or  none ;  in  fome,  the 
libres  are  fine,  and  parallel  to  one  another,  and  when 
teafed  out,  are  like  fjlk,  or  cotion  ;  in  others,  the  fibres 
are  fo  compaftcd  as  to  form  a  hard  Hone  ;  but  even  thefe 
hard  ftones,  when  long  expofed  to  the  weather,  become 
foft  like  wax. 
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Such  are,  therefore,  the  principal  fpecimens  and  varieties 
of  the  earthy  fubllances,  Ike.  Before  Gifmiffing  them, . we 
lhall  enumerate  the  different  kinds  of  gems  ;  but  this  title 
does  not  contain  any  clafsof  ftones  tnat  agree  in  containing 
any  particular  eartliy  matter,  but  any  ftone  that  has  foine 
colour,  brightnefs,  and  fmoothnels,  which  pleafe  people's 
fancy,  or  tallo,  is  fo  called.  Thefe  may  be  divided  into 
the  precious  floncs  and  gem?,  into  the  marbles,  jafpers, 
porphery,  llone  granate,  and  pudding  ftone.  Of  the 
gems  fome  are  pellucid,  others  femi  pellucid. 

DLXXXVII. 

The  marbles  are  calcarious  earths;  they  may  be  ufed  as 
fuch  for  lime-rtone  :  fome  of  them  are  valued  in  confe- 
qucnce  of  their  being  of  an  uniform  colour,  as  the  white 
and  black,  marble  ;  but  the  greater  number  is  variegated, 
and  thefe  vaiialions  depend  upon  two  circumftances,  either 
upon  the  relid  of  fhells  appearing  llill  in  the  marble,  giv- 
ing it  a  diverfity  of  colour,  or  upon  the  calcarious  ftone 
having  been  (hivered  into  pieces,  and  the  interftices  filled 
up  with  other  matter. 

DLXXXVIir. 

With  regard  to  the  jafpers,  this  name  is  applied  two  ways; 
tireartifts  make  one  application,  and  the  naturalifts  another. 
The  firft  apply  it  to  any  bard  ftone  that  is  capable  of  a 
fine  polifti,  and  is  diverfilied  wijh  a  variety  of  colours 
which  are  brighter  than  ihofe  in  any  of  the  marbles,  and 
at  the  fame  time  they  contain  a  harder  matter ;  often  a 
quantity  of  flint  intermixed.  ]t  is,  in  reality,  a  marble, 
though  there  is  here  and  there  a  mafs  of  flinty  matter  in- 
termixed, as  occurs  in  all  calcarious  ftones,  only  the  co- 
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Jours  are  much  brighter,  with  a  large  admixture  of  red, 
yellow,  and  white. 

In  natural  hillory  the  term  jafper  is  applied  to  flinty 
ftones  that  are  coloured  with  iron,  and  the  moll  noted  of 
this  kind  is  of  a  rich  and  deep  green  colour  with  red  fpots, 
as  the  heleotropium,  in  which  the  whole  colour  proceeds 
from  iron.  There  are  a  great  many  other  flones  of  this 
kind ;  mcft  of  them  are  of  a  reddift  colour,  as  the  lapis  la- 
7ali,  which  has  been  Ihewn  to  be  tinflured  with  iron,  and 
not  with  copper. 

DLXXXIX. 

The  porphery  refembles  marble,  but  is  harder ;  it  is  of 
a  chocolate  colour,  with  white  fpots  intermixed  ;  tl(ere 
are  many  fpecimens  of  it  in  Italy  ;  probably  brought  over 
from  Egypt. 

DXC. 

The  ^ranate  has  the  felt  fpat,  or  rhombic  quartz  for  its 
bafis,  with  a  quantity  of  talk,  fo  united  as  to  form  a  hard 
ftone,  receiving  a  fine  polifti,  and  is  valued  on  account  of 
the  variety  in  the  reflexion  of  light  that  it  gives,  and  for 
the  different  colours  of  the  feli-fpat. 

The  pudding-ftone  confifts  of  fand  and  pebbles  ce- 
mented together,  forming  a  hard  fubftance  that  receives  a 
fine  polifl),  and  with  fpots  like  the  (kins  of  fpotted  ani- 
mals. 

DXCI. 

Thefe  earths  that  have  been  confidered  as  gems,  are 
the  pebbhs,  which  are  femi-pellucid,  the  agate,  onyx, 
epal,  chalcedony,  cornelian,  and  mocha  Aone. 
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The  agate  has  a  whitilh,  or  milky,  appearance,  with  a. 
more  tranfparent  flinty  fubftance,  and  the  milky  appear- 
ance is  diffafed  in  clouds.  In  the  onyx  this  fubftance  is 
arranged  in  layers  that  are  parallel. 

Dxcirr. 

In  the  chalcedony  there  is  a  whitenefs  in  an  unequal 
manner.  In  the  cornelian  there  is  a  reddilh  tinge,  re- 
fembling  the  colour  of  flelh ;  and  the  mocha  ftone  is  an 
agate,  with  ramifications  of  a  brown  metallic  matter, 
fpread  like  the  branches  of  a  tree. 

DXCIV. 

The  pellucid  gems  comprehend  the  flinty  cryflals: 
Briftol  ftone,  German  ftone.  Sec.  which  are  fo  tranfparent 
as  to  look  very  bright:  the  granate  of  a  rich  crimfon 
colour;  the  amethyft  tinged  of  a  beautiful  purple ;  the 
topaz,  yellow  ;  the  fapphire  of  a  fine  blue ;  the  emerald, 
green.  The  diamond  is  the  mort  valuable,  and  at  the 
fame  time  the  moft  remarkable  for  fome  late  difcoveries, 
with  regard  to  its  chemical  qualities.  It  is  diftinguifhed  alfo 
by  its  great  hardnefs,  far  beyond  that  of  any  other  ftony 
fubftance  ;  and  this  has  inclined  us  to  fuppofe,  that  it  is 
eompofed  of  a  more  pure  earthy  fubftance.  But  it  is  not 
a  pure  earthy  fubftance,  for  it  is  altered  and  improved  by 
fome  addition  of  a  fubtile  principle,  that  renders  the  whole 
a  volatile  mafs  ;  for  late  experiments  ftiew  that  it  is  very 
far  from  being  a  very  fixed  fubftance  ;  fo  that  it  does  not 
agree  with  the  other  earthy  fubftances.  In  general,  when 
it  is  expofed  to  no  very  cxceflive  heat,  it  evaporates 
with  a  luminous  vapour,  cr  manifeft  flame ;  and  other  cir- 
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cumftances  of  tlie  experiment  have  (hewn  tliat  it  under- 
goes aftually  a  fort  of  inflammation;  for  uiilefs  the  air  be 
admitted,  it  does  not  undergo  any  change  when  it  is  put 
into  a  clofe  velTel,  with  powdered  charcoal  ;  it  withftands 
any  heat  without  the  lead  change;  fo  it  is  only  when  ex» 
pofed  to  the  air  and  heat  at  the  fame  time,  that  it  is  dif. 
pofed  to  evaporate  and  burn  away,  till  a  very  fmall  quan- 
tity only  remains  behind  j  the  nature  of  it,  therefore,  is 
very  fmgular  and  well  worthy  of  further  inveftigation. 

Having  finlfhed  the  hiflory  of  the  earthy  fubitances,  it 
remains  to  mention  the  coniequence  of  violent  heat  upon 
them,  and  of  mixing  them  with  one  another,  and  with 
fome  other  bodies  under  the  aiftion  of  a  violent  heat. 
Thefe  deferve  our  attention,  as  from  them  has  arifen 
the  elegant  art  of  making  porcelain,  or  the  finer  kinds 
of  pottery. 

DXCV. 

Porcelain, 

Mr.  Pott,  of  Berlin,  has  made  a^variety  of  experiments 
upon  the  different  kinds  of  earth  ;  into  which  he  was  led 
by  a  defire  of  difcovering  the  compound  of  the  true  por- 
celain, which  he  publiihed  in  his  Lithageonofia.  They  aic 
fo  diverfified,  that  a  general  view  of  them  can  only  be 
given.  He  mixed  them  with  falts,  with  fome  of  the  me- 
tallic calces,  and  with  one  another,  and  expofed  them  t* 
the  moft  violent  heat  he  could  command,  by  means  of  fuel 
in  a  furnace  conftrufled  for  that  purpofe.  The  general 
refult  with  regard  to  the  earths  of  the  purer  kind  is,  that 
they  all  turned  out  difficult  of  fufion,  or  rather  perfe^^ly 
unfufible;  but  later  experiments  have  fhewn,  that  there 
are  feveral  of  the  purer  earths  that  are  capable  of  a  very 
perfe^  fuilon,  and  his  furnace  feems  not  to  have  been  coa^ 
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ftrufted  upon  the  beft  principles,  that  the  vent  was  to» 
narrow.  '  ^ 

DXCVI. 

Moil  of  the  talky  clafs,  and  all  the  clalTes  called  fu- 
fible,  though  requiring  a  very  violent  heat,  are  fufible  by 
thenifelves :  gypfum,  too,  is  fufible,  on  account  of  the 
fallne  matter  it  contains. 

But  though  he  imagined  them  infufible  in  their  feparate 
ftate,  he  found  them  all  fufible  by  means  of  proper  addi- 
tions ;  the  moft  powerful  fubllance  for  this  purpofe  was 
f.xed  alkali,  borax,  and  the  calces  of  fome  of  the  metalsj 
cr  a  certain  quantity  of  the  fixed  alkali  added  to  the 
flinty  earth  in  powder,  brought  it  into  a  ftate  of  fufion, 
and  a  little  niore  of  it  added  makes  it  very  tranfparent  : 
the  abforbent  earths,  the  gypfum,  the  fteatites  and  clay 
are  eafily  brought  into  fuficn,  by  means  of  borax;  the 
calces  of  the  metals  of  iron,  and  more  efpecially  of  lead, 
proved  a  folvent  of  all  the  earthy  fubftances,  except  the 
abforbent,  though  the  lead  in  its  metallic  form  has  not 
the  power  of  diffolving  the  earthy  bodies.    Upon  exa- 
mining the  earths,  he  found  that  the  calcarious  and  ab- 
forbent earths  proved  a  means  of  bringing  the  flinxy  and 
argillaceous  earths  into  fufion;  the  calcarious  earths,  or 
gypfum,  or,  ftill  more  readily,  the  fluor  fpatofus,  which 
contains  the  calcarious  earth  with  the  fpar,  proves  power- 
ful in  bringing  thefe  parts  into  fufion,  and  thefe  mixed 
together  in  certain  proportions,  produce  mixtures  that  have 
ilill  more  power,  and  are  capable  of  melting  large  propor- 
tions of  other  matters.    Wc  find  fome  of  thefe  fo  fufible 
as  to  diflblve  the  bottom  of  the  crucible.  The  knowledge 
of  thefe  particulars  is  necelTary  in  extracting  the  metals 
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from  their  oresj  for  fome  of  them  are  intermixed  with 
fuch  a  quantit^of  earthy  and  ftony  fubftances,  that  it  i» 
difficult  to  feparate  them. 

DXCVir. 

Elutrlation  is  ufed  for  that  purpofe  ;  the  whole  matter  is 
pounded  and  fetin  motion  in  water,  to  fet  the  lighter  parts 
afloat,  and  the  metallic  part  remains  behind  ;  but  in  fome 
cafes  they  are  fo  blended  that  they  cannot  be  feparated 
without  great  lofs ;  the  only  expedient  is  to  melt  the 
whole,  when  the  metallic  matter  fettles  to  the  bottom,  and 
the  earthy  bodies  float  above,  forming  a  glafl'y  fluid  that 
is  incapable  of  mixing  with  the  metals  in  their  metallic 
Hate.  But  there  are  many  of  the  earthy  matters  thus 
blended  which  can  hardly  be  melted;  and  the  metal- 
lurgifts  had  been  in  the  pradlice  of  mixing  earthy  and 
ftony  fubftances  together,  brought  from  diftant  parts,  to 
obtain  compounds  of  eafy  fuflbility.  Thefe  compounds 
they  had  difcovered,  and  Mr.  Pott  has  experienced  the 
nature  of  them,  that  the  materials  are  always  of  the  cal- 
carious  kind,  and  thefe,  when  added  to  the  flinty  matter, 
or  quartz,  the  attendant  of  ores,  greatly  promote  their 
fuflbility. 

Mr.  Pott  has  pointed  out  thefe  advantages  that  has  re- 
fulted  from  his  experiments,  but  he  is  fileni  upon  the  fub- 
je£t  of  porcelain  ;  and  all  the  information  we  have  of  this 
fobjefl  is  from  other  quarters. 

DXCVllI. 

The  porcelain  brought  from  China  and  Japan  has 
been  long  Admired  on  account  of  its  beauty,  but  it  was 
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niore  admired  than  any  hopes  formed  of  cur  being  able  to 
imitate  it.    We  attempted  feme  which  had  a  confiderable 
ihare  of  beauty,  but  it  was  inferior  to  the  true  porcelain. 
Clay  is  the  foundation  of  thefc  arts,  on  account  of  its  pla- 
flic  nature,  and.  the  degree  of  hardnefs  and  firmnefs  it  can 
be  made  to  affume  ;  but  it  forms  vefTels  that  have  neither 
beauty,  that  never  burn  very  white,  and  which  are  apt  to 
break  and  divide  when  fuddenly  heated.    The  addition 
that  was  found  belt  to  give  them  beauty  was  a  large  pro- 
portion of  flinty  matter,  and  this  is  the  compofition  of  the 
ftone  ware.  To  this,befides  its  ftrength  and  durability,  and 
confiderable  fhare  of  whitenefs,  the  manufadurers  dif» 
covered  an  eafy  way  of  giving  it  a  fort  of  glaze,  to  render 
it  very  durable  ;  this  was  put  upon  it  by  throwing  it  into 
the  furnace,  when  the  heat  was  raifed  to  the  higheft  de* 
gree>  viz.  a  quantity  of  common  fait,  the  (learns  of  which 
difFufing  themfelves  through  the  whole  cavity,  penetrates 
all  the  cafes  in  which  the  ware  is  contained,  and  applying 
themfelves  to  the  furface  of  the  ware,  brings  a  fmall  por- 
tion of  it  into  a  (late  of  fufion,  fo  as  to  produce  a  glazing 
upon  the  outfide,  but  dill  there  is  a  number  of  little  pits 
left  which  the  matter  had  not  covered,  and  which  gave  a 
a  lodgment  for  foulnefs  and  dirt,  that  could  never  be 
taken  out  again.    Of  late  this  fort  of  ware  has  been  im- 
proved, in  feme  degree,  by  a  fort  of  glazing,  which  takes 
away  ail  thefe  inequalities,  though  it  does  not  give  a 
colour  to  be  compared  to  that  of  porcelain.    It  is  a  com- 
pofition of  materials  that  ferveto  make  glafs,  mixed  up  in 
a  thin  fluid  of  the  confiftence  of  cream,  and  laid  upon  the 
furface  of  the  ware  ;  and  this,  by  mcana  of  a  new  heat,  is 
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difFafed  over  the  ware,  and  gives  it  always  more  or  lefrof 
a  greenilh  or  yellow  coloar,  which  is  not  difagreeable,  as 
it  is  difFufed  uniformly  over  the  furface,  thoagh  the  other 
had  this  advantage,  that  one  lire  fcrved  to  melt  the  gla- 
zing and  bake  thu  ware. 

DXCIX. 

But  ftil!  the  moft  perfeft  wafeof  this  kind  is  far  inferior 
to  the  China  or  Japan  porcelain,  with  refpedt  to  its  dilute 
and  durable  glazing,  and  the  lively  colours  it  is  capable 
of  receiving  on  account  of  the  whitenefs  of  its  ground. 
Some  imperfed  attempts  have  been  made  in  Europe  very 
early  to  imitate  thi*  porcelain,  but  they  were  very  imper- 
fe£t  till  we  caine  to  receive  fome  accounts  of  its  manu- 
fadure  from  fome  of  the  Jefuits'  mifiionaries. 

DC. 

Thefe  different  publications  have  engaged  a  great  num- 
ber of  perfons  in  the  purfuit  of  this  art ;  and  the  confe- 
quence  is,  that  they  have  made  a  great  many  difcovcrics 
with  regard  to  it,  and  have  put  in  praflice  many  different 
ways  of  making  ware  that  more  or  lefs  refembles  It.  The 
greateft  number  have  gone  upon  Reaumeur's  principles, 
making  ufe  of  glafs  for  their  cementing  ingredients,  that 
fuch  coinpofitions  deferve  only  the  name  of  falfe  porce- 
lain ;   they  are  attended  with  many  imperfedlions ;  the 
difficulty  of  giving  them  the  proper  degree  of  fire:  where- 
ever  glafs  enters  it  mull  be  heated  to  a  certain  degree, 
to  make  this  matter  cement  the  other  materials  to  a 
cenain  degree  of  clofcnefs :  thus  the  pieces  lofe  their 
form  and  become  pcrfe^lly  fluid,  fo  as  to  coMapfe  w 
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the  cafes  in  which  they  were  burnt ;  it  is  alfo  very  nice  in 
thefe  large  furnaces  to  give  the  fame  degree  of  heat,  but 
lome  of  the  ware  gets  too  little  and  others  too  much  heat, 
and  thus  a  great  partol'the  labour  of  the  workmen  may  be 
loft.  But  though  they  fucceed,  the  ware  is  attended  with 
imperfeftions :  it  does  not  bear  fudden  alterations  of  heat 
and  cold  like  the  true  porcelain.  It  is  certain,  however, 
that  in  many  different  place?,  the  proper  ingredients  have 
been  difcovered,  and  they  have  produced  a  porcelain  fully 
equal  to  the  Chincfe.  The  firltof  thefe  manufactures  wa» 
ellablifhed  in  SaAOny,  which  has  been  long  famous  for  its 
beauty,  and  the  expence  bellowed  on  its  decorations;  but  it 
is  as  remarkable  for  the  goodnefs  of  its  materials,  having 
all  the  qualities  of  the  beft  china  porcelain  ;  the  ftrudture  is 
lomewhat  different,  owing  to  a  little  more  pains  in  the 
manufaflure.  When  a  piece  of  it  is  broken  the  furface 
of  it  is  much  finer  and  clofer,  from  the  more  perfed  mix- 
ture of  the  rnaterials. 

Some  difcoveries  were  made  in  France,  which  led  to 
the  principles  upon  which  the  true  porcelain  is  made;  and 
fpecimens  have  been  prefented  to  the  academy  that  have 
allthe  qualitiesof  the  foreign  porcelain.  InEnglaad, though 
feverai  mmafadures  have  been  eftablifhed  upon  wroig  prin- 
ciples, it  is  certain  that  there  are  fome,  at  prefent  going 
on,  that  produce  porcelain  of  the  very  beft  quality. 

Dcr. 

The  ingredients  are  now  perfedly  known  ;  and  the 
principal  and  moft  important  materials  are,  that  matter 
the  Chinefe  call  petuntfe,  and  the  ingredient  moft  necef- 
fary  in  its  compofition  is  the-fch  fpat,  or  rhombic  q'urtz. 
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This  fubHance,  expofed  to  a  certain  degree  of  heat,  be- 
comes more  brittle,  and  wken  calcined  to  a  certain  de- 
gree, it  is  eafily  reducible  to  a  fine  powJer  which,  in  a 
violent  heat,  undergoes  a  perfeft  fufion  like  glafs ;  at  the 
fame  time  any  corour  that  it  had  before  entirely  flies  off, 
and  it  acquires  a  beautiful  whitenefs.  This  matter  mixed 
in  a  certain  proportion  with  a  very  pure  clay,  efpecially 
containing  a  confiderable  proportion  of  white  mica,  or  talk, 
forms  the  fineft  porcelain,  and  enables  it  to  endure  a  vio- 
lent heat  without  fufion,  while  the  other  fubllances  give 
it  the  compadlnefs  of  texture,  and  feini-iranfparency  that 
is  admired  in  this  ware*  _ 

Dcir. 

Still,  however,  the  art  is  very  dlfHcuIt,  for  fhe  mate- 
rials for  producing  it  are  very  rare  :  the  felt  fpat  is  by  no 
weans  a  rare  fubftance,  but  it  is  generally  in  the  com- 
pofition  of  the  granite,  which  contains  feveral  other  ingre- 
dients. It  is  compofed  of  felt  fpat,  quartz,  and  talk,  and 
often  a  quantity  of  iron,  and  ehefmalleft  proportion  of  the 
rnetal  fpoils  the  whitenefs  of  the  matter,  fo  it  is  difficult  to 
find  materials  of  proper  purity  ;  and  the  only  circumftance 
that  has  given  the  Chinefe  fuch  advantage  over  us>  and  efta- 
blilhed  this  manufaflure  among  thera  fo  very  early,  is  the 
plenty  they  haveof  fuch  materials ;  thefe materials, however, 
have  been  found.  The  Saxon  porcelain,  no  doubt,  de- 
pends upon  a  difcovery  of  this  kind  ;  and  the  French  che- 
mifts  underlland  this  fo  well,  that  the  fpecimens  of  good 
porcelain,  produced  in  France,  muft  have  gone  upon  the 
fame  principles. 

DCIII. 

In  Cornwall  they  have  met  with  materials  for  the  pur- 
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pofe,  and  a  manufacture  is  eftabliflied  there  that  is  likely 
to  prove  a  very  thriving  one  ;  the  granate abounds  there, 
and  confills  chiefly  of  felt  fpat  and  rhombic  quartz, 
with  white  talk,  which  has  been  found  an  advantage,  and 
they  find  a  clay  that  anfwers  the  defcription  of  the  Chi- 
nefe  kaolin,  which  is  of  great  whitenefs,  forms  a  tough 
and  duilile  parte,  and  has  befides  another  quality  of  the 
Chinefe  kaolin  ;  it  is  very  full  of  white  talky  particles, 
which  undergo  fome  change  fimilar  to  that  of  the  pe- 
tuntfe,  fo  it  does  no  harm  in  the  compofuion  of  porcelain. 
This  clay  is  a  produft  of  the  fame  ftone  with  the  pe- 
tuntfe,  which,  by  expofure  to  the  air,  has  undergone  a 
fort  of  decompofition,  and  loft  the  principle  upon  which 
its  flexibility  depends ;  and  this  matter,  after  it  has  been 
gradually  wafhed  off  by  the  rain,  is  carried  down  by  the 
water,  and  depofited  in  particular  places.  When  it  is  ex- 
pofed  to  a  violent  heat  by  itfelf,  it  bakes  into  a  very  hard 
fubilance,  which  has  the  grain  of  porcelain,  but  wants  the 
tranfparency,  and  is  called  ftone  china,  and  it  refembles 
fome  of  the  Japan  china,  which  is  admired  on  account  of 
its  beautiful  glazing  and  bright  colour,  while  the  Chinefe 
porcelain,  from  an  admixture,  is,  in  fome  meafuie,  tranf- 
parent. 

DCIV. 

By  Reaumeur's  difcoveries,  glafs  has  been  reduced  (o  a 
fort  of  porcelain,  by  taking  away  part  of  its  vitrifying  in- 
gredient, the  alkaline  fait ;  and  he  got  it  in  feveral  re- 
fpe^s  to  anfwer  the  very  beft  porcelain :  fo  this  might 
be  a  ufeful  art  in  making  chemical  veffels ;  but  no  per- 
fon  has  ever  found  bis  advantage  in  the  eHabliihrnent 
of  it. 
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Dev. 

The  divlfion  of  earths  now  exhibited  is  chiefly  as  they 
are  prefented  in  nature,  or  in  a  compound  Hate.  This 
divifion,  therefore,  is  incompatible  with  the  views  of  che- 
miftry,  which  endeavours  to  afcertain,  with  precifion,  their 
radical  principles,  and  on  thofe  principles  alone  to  arrange 
them. 

DCVI. 

According  to  the  defcription  of  this  clafs  formerly  given, 
(VIII  .)  every  earth  is  to  be  confidered  as  an  inodorous, 
dry,  hard,  brittle,  inflammable  body,  naturally  white, 
And  generally  taflelef") :  correfponding  to  this  defini- 
tion, earths  have  been  arranged  into  no  left  than  lO  radi- 
cal fpecies. 

Dcvri. 

The  firft  of  them  is  lime,  which  when  freed  by  ftrorg 
heat  from  extraneous  matters,  is  white,  moderattly  hard 
and  brittle,  and  its  fpecific  gravity  2.3.  it  yields  a  hot, 
burning  tafte,  is  cauftic  to  animal  fubftance?,  and  changes 
the  fyrup  of  violets  green.  It  is  not  fufed  by  the  moft 
intenfe  heat. 

DCVIII. 

Lime  is  foluble  in  water  but  in  fmall  proportion,  as  in  a 
temperature  of  60  it  diirolves  only  ^  l-^-  pan  of  its  weight ; 
but  at  a  heat  of  212,  it  diflTolves  double  the  quantity  ;  it 
combines  with  all  the  acids,  and  in  confequence  cf  this, 
various  prodac"^ions  arife. 

Sulphat  i  f  lime  felenite,  or  gypfum,  is  found  abundant 
in  nature  ;  it  is  of  a  white  colour,  and,  by  fire,  is  reduced 
to  plaifter  cf  Paris.    It  polTefTes  a  ftrong  attraftion  for 
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water,  which  it  greedily  abforbs,  and  In  this  ftate  forms 
niortar.  It  confilb  0532  parts  of  lime,  46  of  acid,  and  22 
of  water. 

Nitrat  of  lirae  very  much  accompanies  nitrat  of 
potalh.  It  is  of  a  fharp  bitter  taflc,  is  foluble  in  8  parts 
of  cold  water,  and  has  double  its  weight,  at  leall.  It  con- 
tains 22  parts  of  lime,  43  of  acid,  and  35  of  water.  Af- 
ter being  heated,  it  fliines  with  a  phofphoric  light  in  the 
dark. 

Muriat  of  Hme  abounds  In  nature  along  with  murial  of 
foda,  and  its  prefence  gives  a  bitter  tafle  to  fea  water.  To 
make  it  pure,  muriatic  acid  Ihould  be  clearly  faturated 
with  lime.  It  is  foluble  in  i|  pares  of  cold  water,  and  in 
equal  parts  of  hot  water,  or  212.  Its  proportions  are  44 
parts  of  lime,  3  i  of  acid,  and  25  of  wkter. 

Borate  of  lime  is  infoluble  in  water  ;  it  cuts  glafs,  and 
flrikes  fire  with  flint ;  in  other  refpeiSlsit  is  little  known. 

The  fluat  of  lime,  or  lleur  fpat,  is  abundantly  difperfed 
throughout  the  mineral  kingdom  ;  it  is  of  a  conr>pafl 
fparry  texture,  is  very  inferable  in  water,  and  pbofphorefcent 
with  a  moderate  heat.  Its  proportions  are  57  parts  of  lime, 
16  of  acid,  and  27  of  water. 

Carbonate  of  lime,  or  mild  calcareous  earth,  exiils  in 
the  different  fpecies  already  noticed  of  chalk,  marble, lime- 
ftone,  calcareous  fpar,  fladalite.  Sec.  Its  proportions  arc 
55  parts  of  lime,  34  of  acid,  and  1 1  of  water.  By  heat  the 
acid  is  difengaged,  pure  lime  remains,  whii.n  by  expofure 
to  the  air,  moulders  down,  but  again  recovers  its  hard- 
nefs,  by  a  new  abforption  of  carbonic  acid. 

Phofphate  of  lime  is  only  foluble  when  the  fait  is  in  cx- 
ccfs.    Its  proportions  are  55  parts  of  lime  to  45  of 
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phofphoric  acid.  It  forms  the  bafis  of  tlie  bones  and 
hard  parts  of  animals. 

Sulphurct  of  lime.  Lime  combines  with  fulphur,  either 
by  fufion,  or  by  boiling  them  in  water  ;  and  a  fulphuret 
thus  formed  differs  nothing  from  that  with  the  alkalies. 

Fhofphuret  of  lime  is  alfo  found  by  a  fitnilar  combi« 
nation  with  phofphorus. 

DCIX. 

The  2d  fpeclesinto  which  the  earths  have  been  arranged, 
is  magnefia.  When  pure,  it  is  very  light  and  white,  in 
the  form  of  a  fpongy  powder,  and  it  changes  fyrup  of 
violets  flightly  green  ;  its  tafte  is  alfo  llightly  bitter,  and 
its  fpecific  gravity  2. 3 30.  The  combinations  of  mag- 
nefia are  numerous,  with  the  acids. 

DCX. 

Sulphatof  magnefia  is  found  native,  but  chiefly  in  mi- 
neral waters ;  it  is  then  termed  Epfom  falts :  but  is  ufually 
prepared,  at  prefenf,  from  the  liquor  remaining  after  the 
extraftion  of  muriat  of  foda  from  fea  water.  The  pro- 
portions are  24  parts  of  acid,  19  of  magnelia,  and  57  of 
water. 

Nitrat  of  magnefia  is  found  In  nitre  beds,  along  with 
other  neutral  falts ;  but  it  may  be  prepared  by  the  direft 
combination  of  ils  principles  :  its  chryflals  are  of  a  fharp 
bitter  tafle  ;  it  is  deliquefcent  and  foluble  in  its  weight  of 
cold  water,  and  in  half  its  weight  of  hot.  Its  proportions 
are  22  parts  of  magnefia,  46  of  acid,  and  22  of  water. 

Muriat  of  magnefia  is  found  in  fea  water,  fait  fprirgs, 
and  in  mineral  waters ;  it  pofTeffes  a  bitter  naufeous  tafle, 
and  is  very  foluble  in  water.    In  its  dry  flate,  its  propor- 
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tic^ns  confift  of  310.7  of  earth,  34,59  acid^  and  34.34. 
water. 

Fluat  and  borat  of  magnefia  are  fcarce'y  known,  and  ap- 
plied to  no  ufe. 

Carbonate  of  magnefia  is  prepared  by  nii\ing  equal 
weights  of '  folphat  of  magnefia  and  carbonat  of  potafli, 
by  dilTolving  thefe  falts  in  twice  their  weight  of  water. 
By  boiling  this  folution,  the  carbonat  of  magnefia  is  pre- 
cipitated in  the  form  of  a  light  white  powder,  which  is 
afterward  dried  by  a  gentle  heat,  being  white,  infipid,  and 
poflefTing  a  fpecific  gra\  ity  not  more  than  23,3.  It  is  only 
foluble  in  water,  in  the  proportion  of  feveral  grains  to  an 
ounce.  Its  proponiors  aie  of  magnefia  0,4c,  of  acid 
0,48,  of  water  0,12.  By  calcinaiion  this  fait  lofes  its 
water  and  acid,  becoming  pure,  or  calcined  magnefia. 

Sulphuret  of  magnefia  is  formed  by  digefling  equal 
parts  of  fulpliur  and  magnefia  in  water  ;  it  is  deconipofed 
both  by  acids  and  alkalis,  and^  does  not  unite  with  phof- 
phorus  or  carbon. 

Phofphat  of  magnefia  is  a  combination  little  known  ;  it 
is  difiicult  of  folution,  and  is  only  rendered  fo  by  an  ex- 
cefs  of  acid. 

Dcxr. 

The  third  divlfion  of  earths  is  into  alumen,  or  argil,  be- 
ing the  bafe  of  argillaceous  earth,  or  common  clay  ;  it  is 
perfedly  white,  infipid,  and  light;  is  fmooth,  of  an  unc- 
tuous feel,  and  adheres  to  the  tongue  ;  it  is  diftufible  in 
water,  but  not  more  foluble  than  magnefia.  Jfs  fpecific 
gravity  is  about  23  ;  it  combines  with  all  the  acids.  The 
firft  of  its  combinations  is  fulphat  of  argil,  or  the  con:mon 
alum  of  commerce ;  though  native,  it  is  more  commonly 
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produced  by  art,  or  the  diredl  combination  of  its  prin- 
ciples. Applied  to  the  tongue,  this  fait  gives  a  talle,  at 
firft  (wceuih,  but  afterward  ftrongly  aftrir.gent.  It  pof- 
feffes  frequently  an  excefs  of  acid,  as  appears  by  redden- 
ing blue  paper.  It  is  foluble  in  15  parts  of  cold,  and  2 
parts  of  boiling  water.  Its  proportions  are  38  parts  of 
acid,  18  of  earth,  and  44  of  water.  This  fait  is  remark- 
able for  forming  the  pyrophorus  of  Honiberg  ;  it  is  made 
by  mixing  intimately  5  parts  of  burnt  allum  and  i  of  char- 
coal, or  by  melting  together  over  a  fire,  till  it  becomes 
blacki(h,  3  parts  of  allum,  and  i  of  fugar,  of  honey,  or 
of  flour,  which  is  put  in  an  earthen  bottle  about  two- 
thirds  full,  and  kept  in  a  red  heat  furrounded  with  fand 
in  a  crucible,  fo  long  as  a  blue  flame  is  perceived  at  the 
mouth  of  the  bottle.  It  then  forms  pyrophorus,  and  burns 
on  expofure  to  moillure. 

Nitrat  of  argil  poffelTes  an  aflringent  tafte,  and  is  de- 
liquefcent :  by  ilrong  heat  its  acid  is  expelled  and  decom- 
pofcd. 

Muriat  of  alumen  pofl^elTes  a  ftyptic  faline  tafte  ;  it  firfc 
reddens  fyrup  of  violets,  and  converts  the  colour  to  a,i 
green.    It  is  decompofable  by  lime  water,  alkalis,  and: 
magnefia  ;  its  other  properties  are  unknown.  ~ 

The  boratand  fluat  of  alumen  have  neither  yet  been- 
particularly  examined. 

Carbonat  of  alumen  is  alfo  but  little  known  ;  it  has- 
been  found  native  in  fome  places,  but  it  varies  in  its  pro- 
portions, 

Befides  thefe  compounds,  argil  has  the  property  of  com- 
bining with  the  fixed  alkalis,  and  alio  with  lime  and  fili-- 
ceous  earth. 
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Tht  fourth  fpecies  of  earth,  filica,  exifts  in  the  form  of 
a  light  white  powder,  infipid,  rough  and  harfh  to  the  feel, 
and  foluble  in  fmall  quantity  in  water,  but  not  afted  ou 
by  any  of  the  acids  but  the  fluoric,  unlefs  in  fufion,  when  it 
combines  with  two,  the  boracic  and  phofphoric.  Its 
principal  combinations  are  with  the  fixed  alkalies,  and 
with  them  it  forms  glafs ;  it  is  alfo  found  in  waters  in  'd 
flate  of  folution. 

DCXIII. 

The  fifth  divifion  of  earths  is  baryt,  or  ponderous 
earth,  fo  termed  from  its  fpecific  gravity.  When  found 
pure  it  is  more  caurtic  than  lime,  and  abforbs  water,  ea- 
gerly forming  a  tenacious  cement.  Its  folution  in  water 
takes  place  with  a  hifling  noife.  Cold  water  dilTolves  of 
its  weight,  and  boiling  water  This  earth  is  confidered 
as  dreadfully  poifonou". 

Sulphate  of  baryt  is  lefs  foluble  than  fulphate  of  lime. 
It  is  known  under  the  name  of  the  Bolognian  ftone,  and, 
when  heated,  it  forms  the  Bolognian  phofphorus.  The 
proportions  of  this  fait  are  30  parts  of  acid,  67  of  baryt, 
and  3  of  water. 

Nitrate  of  baryt  is  not  found  native.  It  is  difficultly 
foluble  in  water.  To  alcohol  it  gives  the  property  of  burn- 
ing with  a  whitifli  yellow  flame.  Itpofl"efle3a  pungent 
cauflic  taflc.  Its  proportions  are  37  parts  of  earth,  32 
of  acid,  and  1 1  of  w.iter. 

Muriate  of  baryt  does  not  e.\ifl  native.  It  is  prepared 
by  adding  muriatic  acid  to  the  produft  of  the  decompo- 
fition  of  the  fulphat  of  charcoal,  or  carbonat  of  potalb,  or 
foda.    It?  foiution  is  filtered,  and  by  evaporation  cryllal- 
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lizfd.  It  Is  foluble  in  6  parts  of  cold,  or  in  lefs  boiling, 
water.  Its  folution  pofleffes  a  harlh  ftyptic  tafte.  Jts 
proportions  are  64  parts  of  earth,  20  of  acid,  and  16  of 
water. 

Carb£)nate  of  baryt  has  no  talle,  is  not  altered  by  the 
air,  and  is  almoft  infoluble  in  water.  Its  proportions  are 
0.86  pure  baryt,  0.20  acid. 

The  combinations  of  baryt  with  the  other  acids  are  of 
little  importance,  as  they  are  applied  to  no  ufe. 

Baryt  alfo  combines  with  fulphu'-,  phofphoru?,  and  fe- 
veral  of  the  earths  ;  but  their  combinations,  as  yet,  claim 
little  attention. 

DCXIV. 

The  fixth  divifion  of  earths,  or  ftrontia,  has  not  been 
found  pure,  but  in  combination  with  the  carbonic  acid.  In 
many  refpecls  it  refembles  bary  r,  but  in  others  it  differs.  It 
poffeffes  a  fliarpcauftic  tafte.  It  is  foluble  in  100  parts  of 
cold  water,  but  in  lefs  of  hot,  and  its  folution  cryAallizes, 
changing  the  colour  of  vegetables  to  agreed. 

The  different  combinations  of  ftrontia  it  is  needlefs  to 
enumerate,  as  they  have  not  been  applied  to  any  particular 
ufe. 

DCXV. 

The  feventh  divifion  of  earth,  jargoniaj  or  zircon,  is 
found  in  a  gem  brought  from  the  ifland  of  Ceylon,  When 
obtained  pure,  it  is  in  the  form  of  a  white  powder,  rough 
to  the  touch,  and  infipid,  having  a  fpecific  g-avity  equal 
to  4.. 300.  It  is  infcluble  in  water,  forming  a  gelatinous 
mafs,  that  becomes  hard  and  feems  tranfparent.  By  an 
intenfe  heat  it  is  vitrified,  and  with  borax  forms  a 
tranfparent  colourlefs  glafs.  It  combines  with  the  acids, 
and  ihe  alkalies  decoropofe  its  falls. 
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The  eigh:h  fpecies  of  ^arth  is  glucine,  dlfcovered  in  the 
beryl  and  the  emerald.  Jt  is  white,  light,  fok  to  the 
touch,  infipid,  and  adheres  to  the  tongue,  it  is  infoluble 
in  water,  and  is  by  itfelf  infufible  in  fire.  It  is  foiuble  in 
the  acids,  and  the  combinations  it  forms  pcviTefs  all  a 
fweetifh  tafte,  from  which  it  derives  its  name,  and  which 
diftinguiQies  it  from  every  other  earth, 

D'JXVIT. 

The  ninth  fpecies  of  earth  is  Ytria,  difcovered  in  a  fo- 
iile,  named  Ytterby.  It  is  white,  Tmooth,  and  infipid,  ir.- 
fufible  alone,  but  vitrifies  with  borax.  It  combines  with 
the  acids,  and  its  compounds  have  not  the  tafte  of  thofe 
which  are  with  glucine.  It  has  been  confidered,  from  its 
Other  qualities,  as  the  link  that  connefls  the  earths  and 
'  mecils. 

DCXVIII. 

The  laft  fpecies  of  earth  is  Agudine,  difcovered  in  the 
Saxon  beryl.  It  is  white  and  infipid  ;  when  moiftened 
with  water,  it  is  fomewhat  dudlile,  but  is  not  foluble  in  ir. 
By  a  ftrong  heat  it  becomes  extremely  hard.  It  combines 
with  the  acids,  forming  falts  void  of  tafte  ;  from  which  it 
derives  it  name. 

DCXIX, 

The  earths  are  a  clafs  of  bodies  not  fo  extenfive  in  their 
ufe  in  medicine  as  the  alkalies,  but  they  are  pretty  much  of 
the  fame  nature  in  their  leading  qualities,  and  with  the 
acids  they  form  alfo  various  compounds;  of  thefe  com- 
pounds one  in  particular  forms  the  bafe  of  the  offeous 
parts  of  the  animal  fyilem,  phofphate  of  lime,  or  the  com- 
bination of  calcareous  earth  with  phofphoric  acid.    It  is 
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to  this  combinat'on,  the  folidity  and  hrmnefs  of  the  hard 
parts  of  the  fyftem,  and  by  it  the  memorial  of  the  animal 
body  is  continued  after  erery  other  part  is  dellroyed  and  an- 
nihilated. A  deficiency  in  the  quantity  of  this  combination 
carried  to  the  offeous  parts,  conftitutes  a  difcafe  known  un- 
der the  name  of  rickets,  or  mallities  oilium  ;  and  though 
chiefly  appearing  in  childhood,  or  the  early  llage  of  life,  it 
has  alfo,  at  times,  manifefted  itfelf  at  a  later  period.  A  de- 
fire  for  fubftances  of  this  clafs  is  often  implanted  as  an  in- 
ftindl  of  nature  in  certain  afFedlions  of  the  ftomach,  or  primas 
viae,  where  a  fuperabundant,  or  difengaged  acid  prevails. 
Thus  a  ftrong  inclination  for  the  ufe  of  the  abforbent  earthff, 
we  find  manifefted  in  pregnancy,  inchlorofis,  and  alfo  in 
worms,  and  fome  other  complaints  of  infancy  ;  but  a  very  - 
formidable  fpecies  of  this  inclination  is  that  which  prevails 
among  the  negroes,  termed  the  earth  difeafe,  which  is  car- 
ried to  that  excefs  as  to  clog  intirely  the  organs  of  digef- 
t!on,  and  to  terminate  exiftence.  This  difeafe  does  net  pro- 
ceed, as  fometimes  imagined,  from  an  inclination  to  delhoy 
ihcmfelves,  but  is  the  efFedlof  a  morbid  ftate  of  the  fyrtem, 
and  particularly  of  the  ftomach,  which  has  not  been  accu- 
rately inveftigated.  The  earth  employed  by  them  is  a  par- 
ticular fpecies,  which  they  would  not  felefl  in  this  manner 
were  felf-deftruftion  their  aim,  as  any  earth  in  quantity 
would  have  a  fimilar  efFeft  ;  but  from  the  ufe  of  this  par- 
ticular earth  they  find  a  peculiar  gratification,  or  relief, 
from  the  uneafy  ftate,  which  excites  the  defire  for  it,  and 
by  this  gratification  they  are  tempted  to  exceed  all  bounds 
in  indulging  it.  This  feems  confirmed  by  the  accounts  of  a 
late  traveller,  to  Mr.  Fourcroy,  who  informs  us,  that  the 
Otam-atjuas  when  the  Oroaoquo  is  high,  and  they  can  get 
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no  crocodiles  (their  ufual  food),  live  for  three  montha  in 
the  year  on  a  fat  earth,  or  clay,  of  which  fome  of  them 
devour  a  pound  and  a  half  daily.  It  is  a  pure  earth,  and 
they  only  prepare  it  by  burning  and  moitlening  it.  H.c 
further  adds,  they  are  robuft  and  healthy. 

DCXX. 

The  fulphate  of  lime  has  not  been  applied  to  any  ufe  ia 
medicine,  neither  has  the  nitrate,  though  alledged  to  pof- 
fefs  llrong  folvent  powers. 

The  muriate  is  a  remedy  (Irongly  recommended  in  fcro . 
phulous  cafes  by  fome  German  phyficians,  and  alfo  fuccefs- 
fully  ufed  in  this  country  of  late  :  it  has  excited  the  atten- 
tion of  Dr.  Bedoes,  and  was  alfo  formerly  much  praifed, 
from  its  apparent  fenfible  q.-.alities,  by  Fourcroy.  The  re- 
fult  of  Dr.  Bedoes's  experience  has  confirmed  ihefe  favour- 
able prefages  of  its  qualities ;  and  there  is  no  cafe  of  fcro- 
phula  in  which  he  has  not  found  it  fuccefsful.  Even  af- 
ter apparent  heflic  fymptoms  have  taken  place.  Men- 
fentcric,  and  every  formidable  appearance,  has  fpeedily 
yielded  to  its  exhibition,  and  it  exerts  the  powers  of  a 
highly  tonic  remedy  on  the  conHitutiqn.  Its  efFedls  oa 
the  bowels  alfo  are  not  confiderable,  and  it  is  often  necef- 
fary  toufe  aperient  remedies  during  acourfe  of  it.  Hence 
it  is  not  by  any  evacuation  that  its  eiFeds  are  produced. 

DCXXI. 

Carbonate  of  lime  in  the  form  of  chalk  is  much  ufed  as 
'-4n  alkaline  abforbent  in  the  difeafes  of  children,  parti- 
cularly in  cafes  of  daet  rhoe  i,  from  an  acid  caufe.   In  moft 
cafes  alfo  of  colliquative  diarrhoea,  where  the  ftomach  is 
apt  to  allow  the  food,  from  imperfed  digeftion,  to  pafs 
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into  an  acid  fermentation,  it  is  ufefully  combined  wiih  other 
remedies ;  as  an  external  application  it  is  alfo  propofed  in 
certain  c.ifes  c/  ulcers,  particularly  where  there  is  much 
ferous  difcharge,  and  relaxation,  without  a  vitiated  habit 
producing  the  morb'.d  ftate. 

Dcxxir. 

Tiie  fecond  of  the  earths,  or  magnefia,  is  more  gene- 
rally employed  in  medicine  than  the  former.  Its  qua- 
liiifs  are,  in  its  pure  ftate,thatof  a  fimple  abforhent;  and, 
from  its  efFefts  in  this  way,  it  is  much  ufed  in  all  com- 
plaints where  a  difengaged  acid  is  prefent  in  the  prima 
vias.  Thefe  com.plaints  are  particularly  frequent  ia 
childhood  ;  in  the  female  fex,  under  pregnancy  ;  and  in 
mcft  cafes  of  dyfpeptic  patients;  fo  that  magnefia  forms 
a  medicine  of  general  application.  It  is  oftener  ufed  iii 
the  form  of  the  carbonate  than  in  the  pure  ftate  ;  but  this 
fliould  never  be  admitted,  where  ufed  as  an  abforbent, 
particularly  in  dyfpepfia. 

DCXXllI, 

The  preference  given  to  fulphate  of  magneGa,  or  Ep- 
foin  fairs,  as  a  pujgative,  depends  on  its  great  folubility. 

Nitrate  of  magnefia  has  never  been  e.Tipiyvtu  in  me- 
dicine, but  its  fenfible  qualities  give  indications  of  its 
polTcfiing  highly  aiflive  powers,  which  might  be  exerted 
fuccefsfully  in  the  animal  oeconomy.  The  fame  obfer- 
vaiion  may  be  made  on  the  muriate. 

DCXXIV. 

The  third  of  the  earths  is  alumine  ;  and  the  fulphate  of 
alumine  has  been  much  ufed  as  a  powerful  medicine  of  the 
allringent  kind.  Hence  it  is  employed  in  all  cafes  of  paf- 
fjve  difcharges,  and  often  with  moR  certain  fuccefj.  As  a 
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tonic  it  is  alfooccafionally  had  recourfe  toinintermittents, 
after  the  bark  has  failed.  It  is  particularly  ufe'd  exter- 
nally in  folution  in  inflammations  of  the  eyes,  and  in  other 
cafes  where  the  inflammatory  ilate  is  kept  up  by  relax- 
ation. When  given  internally  in  a  large  dofe  it  proves 
laxative,  and  is  frequently  ufelul  with  this  intention  in  cho« 
lie.  I'hi  other  combinations  of  alumine  are  not  em- 
ployed in  medicine,  and  but  little  known. 

DCXXV. 

The  fourth  divifion  of  earth,  or  the  filiceous,  aftbrds 
no  preparations  in  medicine  ;  and  of  the  baryte,  the  next 
divifion,  only  one  compound  is  employed,  the  muriate  : 
this  medicine  is  recommended  as  of  very  powerful  cfiicacy 
in  cancerous  and  fcrophulous  affrftions,  and  the  enthu- 
fiafm  that  attended  its  introduction,  by  extending  its 
praifes  too  far,  leflened  the  real  merit  to  which  it  is  jullly 
entitled  as  an  adive  medicine.    Every  one  will  readily 
allow,  who  has  tried  it,  that  it  may  be  given  with  great 
advantage  ,in  certain  cafes  of  ulcerations,  particularly  in 
thofe  of  a  venereal  origin,  where  mercury  has  preceded 
without  its  effecting  a  cure,  or  where  the  conflitution  is  fo 
far  weakened,  that  the  fpecific  cannot  immediately  be  en- 
tered upon.    Jnthefe  fituations  the  muriated  barytcs  will 
be  found  to  amend  the  health,  to  llrengthen  the  conili- 
tution,  and  to  difpofe  the  ulcerations  to  heal  ;  bur,  at  the 
fame  time,  though  it  is  thus  a  medicine  of  promifing  fuc- 
cefs,  it  is  often  rendered  uncertain,  by  being  improperly 
prepared.    From  its  naufeating  effcft  alfo  on  the  ftcmach 
it  is,  at  times,  a  medicine  not  agreeable  to  the  patient, 
and  with  the  irritable  and  nervous  it  is  aptio  occafiun  deh- 
quia  and  other  troublefome  fymptoms.    It  is,  there.''ore,  a 
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preparation  on  which  no  great  confidence  can  be  placed 
for  a  permanent  cure  of  any  difeafe,  though  it  will  pro- 
duce, at  time?,  a  moft  favourable  commencement  of  amend- 
ment. The  caufe  of  this  we  muft  feek  for  in  the  ftate 
of  the  animal  fluids,  and  were  we  acquainted  fufficiently 
with  the  proportions  of  the  compound  falts  exKling  in 
them,  we  fhould  then  be  able  to  regulate  ihe  exhibition 
of  the  barytes  and  every  other  faline  remedy,  in  fuch  a 
manner  as  to  procure,  inftead  of  temporary  relief,  a  cer- 
tain and  permanent  removal  of  the  morbid  ftate,  by 
clearly  underllanding  its  caufe. 

Dcxxvr. 

This  fubjeft  of  the  combination  of  the  alkaline  earths 
with  different  acids,  as  rrsedicines,  deferves  much  atten- 
tion :  we  find  that  even  fubftances  apparently  agreeing  in 
their  fimple  ftate,  differ  materially  in  their  combinations. 
Thus  the  baryt  and  ftroniia  mixh  refemble  each  other  ; 
the  combinations  of  the  former  are  dangerous  to  the  ani- 
mal frame,  and  often  prove  highly  deleterious,  while  the 
compounds  of  ftrontia  may  be  fafely  tried,  and  do  not  ap- 
pear to  poffefs  any  quality  injurious. 

DCXXVII. 

On  the  whole,  the  earths,  as  medicines,  are  very  cir- 
cumfctibed  in  their  appl-cation,  and  it  is  only  thefe  that 
have  received  the  appellation  of  the  falino  terreftrial  fub- 
ftances that  have  been  introduced  for  this  purpofe. 

DCX  XVIII. 

The  firft  of  the  earths,  or  lime,  has  been  efteemed  as  a 
powerful  lithontiiptic  ;  and  lime  water,  in  this  view,  ha» 
cjnployed  the  pens  of  ihe  firft  writers, 
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It  gave  occafion  to  a  difpute  between  two  profefTors  of  • 
Edinburgh,  Dr.  Alftone  and  Dr.  Whyte.  The  former 
alledgcd,  that  the  water  made  from  the  lime  of  fliell-fiik 
was  better  than  any  other ;  and  gave  direiHions  to  add  10 
or  12  times  its  weight  of  water  to  the  lime;  and  when 
we  want  to  make  it  very  ftrong,  to  pour  the  water  feveral 
times  upon  the  fame  proportion  of  frefli  lime.  Dr.  A\- 
Ilone  again  maintained,  that  the  lime  of  (hell-fifh  wai  not 
better  than  the  other  more  common  kind  ;  and  that,  if  it 
was  properly  prepared,  and  the  lime  agitated  through  the 
liquor,  it  would,  at  firft,  be  made  as  ftrong  as  it  was  pof- 
fcble  to  make  it,  and  that  much  lefs  lime  than  he  d  redltd, 
was  fufiicient  for  the  purpofe,  the  lime  containing  a  much 
greater  proportion  of  foluble  matter  than  he  imagined  ;  fa 
that  il  was  unneceiTary  to  pour  the  lime-water  re-ieatedly. 
upon  fre(h  lime,a3  the  lime  firft  added  contained  more  fo- 
luble matter  than  the  water  could  receive. 

The  quantity  of  the  limy  matter  which  the  water  con- 
tains is  very  fmall ;  whatever  pains  we  tak«  to  faturate  it, 
not  above  i  gr.  in  the  ounce,  or  16  gr;.  in  the  pound. 

The  combination  of  lime  and  alkalies  (hows  a  hi^'h  cJe- 
gree  of  acrimony,  with  regard  to  animal  and  vegetable 
fubltances  ;  applied  to  the  fofter  parts  of  animal  fubdaiices- 
it  very  quickly  diflblves  them  ;  and  applied,  to  any  part, 
of  a  living  animal,  it  deftroys  the  part  with  an  intenfe 
burning  pain,  flmilar  to  that  produced. by  a  burning  coal;, 
fo  it  is  ufed  for  making  ulcers,  or  idues,.  in  the  fkin, 
and  is  called  the  potential  cautery,  or  caufticarn  com-, 
mune,  and  it  is.  not  to  be  taken  internally,  imlefs-  di,. 
luted, 
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Sulphate  of  magnefia,  or  Epfom  fait,  already  noticed, 
has  been  long  in  ufe  in  medicine,   under   the  name 
of  the  bitter  purging  fait.    It  was  firft  obtained  from 
the  mineral  purging  waters  at  Epfom,  and  fold  at  a  high 
price,  from  the  fmall  quantity  obtained  from  the  Epfom 
waters  ;  but  it  was  found  to  exift  in  all  fait  waters,  in 
the  bittern,  and  was  prepared  at  Lymington,  in  Hamp- 
ftiire,  and  exported  to  Gernriany,  where  it  was  much  va- 
lued, ftill  retaining  the  name  of  Epfom  fair.    It  confifts  of 
dry  fmall  chryftals, bearing  feme  refemblance  to  thofe  of 
Glauber's  fait,    but  they  are  more  bitter' and  difagree- 
able  ;  they  contain  a  large  quantity  of  water,  and  undergo 
the  watery  fufion.    But  they  differ  in  being  a  corapofition 
of  an  a:id  with  an  earth,  ir.ftead  of  an  alkali  in  the  folu- 
tion  ;  tliC  liquor  becomes  turbid,  and  depofits  a  white 
earth,  which  is  what  we  are  now  fpeaking  of.    This  be- 
ing chryftailized  with  more  care,  evaporated  moderately, 
and  fet  by  in  a  large  quantity,  it  forms  cryftals  of  a  large 
fize,  which  bear  a  great  refemblance  to  thefe  of  Glauber's 
fait :  fo  that  great  quantities  of  it  are  fold  under  this 
name  ;  and  the  fraud  is  lefs  liable  to  be  detefted,  as  the 
qualiiies  of  both  in  medicine  feem  to  be  nearly  the  fame, 
ic  being  rather  more  efficacious  as  a  purgative  ;  only  it  is 
liable  to  aft  with  a  little  more  violence  and  griping,  and  its 
tafte  is  mdre  difagreeable.    Jt  is  very  eafy  to  diftinguidi 
this  fraud  ;  to  deteft  it :  the  look  of  it  is  confiderably  dif- 
ferent ;  Glauber's  fal:  is  dill  more  of  a  whitilh  colour,  and 
has  not  that  watery,  or  icy  tranfparency,  which  the  other 
has :  but  we  need  only  dilFolve  a  fingle  cryftal,  and  apply 
a  lolution  of  alkaline  fait ;  if  it  is  Glauber  fait  it  will  remain 
tranfpareKt,  bus  if  it  is  Epfom  fait  it  will  remain  muddy. 
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DCXXX. 

Class  V.  Melals. 

The  metals  are  a  clafs  of  fubftances  that  have  attrafled 
attention  in  all  parts  of  the  world  by  their  luitre,  and  are 
valued  as  materials  by  which  we  can  execute  innumerable 
purpofes  of  the  greateft  importance  in  life  ;  for, 

1.  In  ccnfequence  of  their  fufibility  and  maleability, 
we  are  enabled  to  give  them  any  form  our  purpofe  re- 
quires, 

2.  From  their  llrong  cohefion  of  parts,  they  are  the 
proper  materials  for  machinery  of  great  ftrcngth  and  long 
duration. 

3.  The  different  degrees  of  hardncfs  and  elafticity  they 
pofTefs,  or  can  be  made  to  affume,  render  them  ufefui  ia 
many  utenfils.  And, 

4.  The  compaftnefs  of  their  texture  renders  them  ufe- 
fui for  the  conftruftion  of  a  variety  of  veffels ;  many  of 
them  bearing  fudden  alterations  of  heat  and  cold  without 
injury.  Befides  this,  their  ludre  and  brightnefs  make  them 
ufefui  in  many  of  the  ornamental  arts. 

Dcxxxr. 

They  have  been  much  more  the  obje£l  of  attention  than 
any  of  the  other  clafTes  of  bodies,  but  much  lefs  advantage 
has  been  de^ed  from  the  labours  bellowed  upon  them, 
than  might  have  been  expeded,  for  the  greateft  number 
of  experiments  have  been  made  by  vifiooary  projeds  of 
the  alchemifts,  whofe  fole  aim  was  to  convert  the  cheaper 
metals  inco  gold  and  filver;  hence,  the  greateA  num- 
ber of  thefe  men  thus  employed  had  little  education,  and 
were  ignorant  of  any  chemical  principles,  fo  that  they 
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were  for  the  moft  part  incapable  of  making  judicious  ex- 
periments, or  of  underftanding  them  when  properly  made  ; 
hence,  they  fpeak  with  the  greateil  pomp  and  admira- 
tion of  the  moft  trifling  things,  when,  in  reality,  they  htld  . 
difcovered  nothing.  They  were,  no  doubt,  led  to  the . 
knowledge  of  many  curious  fa£ts,  but  thefe  they  have  con- 
cealed, or,  if  they  have  told  them,  it  is  in  fuch  myile- 
rious  and  ambiguous  language,  that  it  is  difagreeable  to 
read  their  works.  Without  ihen  entering  into  the  fruit- 
lefs  toil  of  fearching  their  fa£ls,  or  of  deteding  their 
falfehoods,  we  (hall  confider  the  nature  of  metals,  as  they 
may  be  feen  and  judged  of,  and  begin  with  an  account 
of  their  more  general  qualities. 

DCXXXII. 

The  moft  obvious  general  quality  of  metals  is  their  re- 
markable weight,  in  which  they  exceed  all  other  mauer. 
By  this,  they  are  diftinguilhed  in  their  natural  ftate  from 
the  ftony  bodies,  fome  of  which  approach,  in  fome  de- 
gree, to  the  denfity  of  metals,  but  they  always  lall  (hort : 
the  heavieft  ftony  bodies  only  exceed  the  denfity,  or 
weight  of  water,  in  the  proportion  of  4  to  l.    But  tin, 
which  is  the  lighteft  of  the  metals,  is  in  proportion  of 
7  to  I  ;  fo  they  are  thedenfeft  of  all  bodies,  judging  them 
from  their  fpecific  gravity.    They  are  remarkable  for  a 
great  degree  of  opacity,  or  power  of  refleding  the  light 
from  their  furface,  without  allowing  any  remarkable  quan- 
tity to  enter  their  fubftance  :  all  are,  indeed,  not  per- 
feflly  opaque  bodies,  for  we  have  the  experience  of  the 
contrary  :  when  they  are  beat  into  thin  hlms,  they  tranf- 
mit  a  quantity  of  light,  but  they  may  be  reduced  to  a 
thinnefs  furpafling  that  of  any  other  matter,  and  yet  th<x 
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-  light  tranfmitted  is  very  fmall;  fo  they  are  the  moH  opaque 
of  all  bodies. 

DCXXXIII. 

Mecala  hold  the  firft  rank  among  the  non-eleiftrics ;  the 
firft  of  them  very  eafiiy  become  eledrified,  by  being  rub- 
bed properly,  and  they  afterwards  communicate  it  to  other 
bodies.  They  can  alfo  be  employed  to  flop  the  diffufion 
of  the  eledlrical  fluids  :  hence,  a  quantity  of  metal  is  al- 
ways made  ufe  of  in  an  eledrical  apparatus,  under  the  name 
of  the  prime  condudlor.  It  is  employed  to  receive  the 
eledrical  per  fe  ;  fo  a  cylinder  of  white  iron,  or  pafte  board 
with  gilt  paper,  is  made  to  have  a  communication  with 
the  globe,  and  as  foon  as  the  flaid  is  excited,  it  flies  oiF  to 
the  metallic  furface,  which  receives  a  quantity  of  it  in  pro« 
portion  to  its  extenc. 

DCXXXIV. 

No  bodies  in  nature  are  more  remarkably  difpofed  to  re. 
ceive  the  fluid  than  the  metallic  fubflances.  Water  is 
confidered  as  a  non-eledric,  but  it  has  much  lefs  power 
in  attracting  the  ele£lrical  fluid  than  the  metallic  bodies; 
and  a  ftreamer,  or  ftroke  of  this  fluid,  has  been  commu- 
nicated to  every  diftance  with  which  the  experiment  has 
yet  been  made,  without  the  fmallert  fenflble  lofs  of  time  ; 
ali  other  folid  bodies,  except  charcoal,  when  perfectly  dry, 
are  capable  of  becoming  electrical  by  rubbing,  and  may 
be  ufed  to  ftop  the  eledtrical  fluids ;  bat  the  metals  never 
Ihow  any  fign  of  this,  and  the  eledrical  fluid  has  the 
'  ftrongeft  difpofition  to  fly  ofl^  along  the  furface. 

DCXXXV. 

Metals  afl!ume  a  fluid  form,  by  heat,  in  a  particular 
manner,  retain  their  opacity,  appear  as  a  fluid  of  a  bright 
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and  ftiining  furface,  refleding,  in  a  lively  manner,  the 
image  of  objefts  that  are  around,  as  in  the  drops  of  mer- 
cury, which  is,  in  fad,  only  a  melted  metal,  and  the 
fmall  drops  always  form  themselves  into  little  fpheres,  in 
confequence  of  an  attraflion  of  the  particles  for  one  ano- 
ther, and  their  being  repelled,  in  feme  meafure,  by  the 
furrounding  matter.  And  they  afTume  this  form  not  only 
when  laid  on  the  furface  of  folid  bodies,  but  even  when 
put  into  water,  oils,  melted  earths,  &c.  they  always  form 
themfelves  globular  mafles,  which  fhow  that  the  par- 
ticles attraft  one  another  more  than  they  do  chofe  of  the 
matter  tlxat  furrounds  them. 

Dcxxxvr. 

To  thefe  may  be  alfo  added,  their  malleability  and 
ductility  ;  though  they  do  not  all  poflefs  thefe,  the  greateft 
number  do  :  they  are  the  only  bodies  in  nature  in  which 
thefe  qualities  are  found.  By  malleability,  we  underftand 
a  difpofition  in  the  metal  to  have  its  form  changed  hp 
hammering  ;  and  by  ductility,  a  difpofition  to  be  drawn  out 
in  fine  wire. 

Dcxxxvir. 

This  is  done  by  means  of  a  fine  plate,  perforated  by  a 
nuinberof  fmall  conical  holes  of  different  fizes,  the  inter- 
nal furface  of  which  is  highly  polilhed.  The  metal  is  firll 
formed  into  a  cylinder,  the  extremity  fmaller  than  the 
reft;  then  a  ftrong  pair  of  forceps  takes  hold  of  the  ex- 
tremity, and,  by  means  of  machinery,  the  piece  is  drawn 
through  the  hole,  which  being  narrower  than  the  piece, 
is  drawn  out  to  a  confiderable  length,  ^^nd  diminiflied  in 
its  diameter,  with  the  furface  highly  polilhed  ;  and  after 
being  pafTed  through  one  hole,  it  is  made  to  pafs  through 
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a  fmaller  hole,  then  through  a  third,  till  It  is  reduced  to 
the  fiiienefs  of  a  human  hair. 

DCXXXVIII. 
But  the  metals  that  are  capable  of  being  drawn  out  into 
wire,  are  not  always  malleable  in  the  fame  proportion, 
nor  are  all  the  metals  that  pofl'efs  malleability  duflile. 
Some  pofiefs  both  thefe  qualities  very  remarkably,  as 
gold,  fil/er,  copper,  &c.  Others  again  are  capable  of 
being  beat  out  into  pretty  thin  leaves,  as  tin,  but  are  not 
capable  of  being  drawn  into  wire.  Lead  can  be  beat  into 
leaves,  but  not  fo  thin  as  thefe  of  tin.  Iron  can  be  drawn 
into  very  fine  wire,  but  it  cannot  be  beat  into  very  fine 
plates. 

DCXXXIX. 

In  the  treatment  of  the  metals  in  fome  of  thefe  pro- 
cefles,  it  is  found  that  they  bear  only  a  certain  degree  of 
cxtenfion  under  the  hammer,  or,  in  fome  cafes,  in  being 
tiQwn  out  into  wire,  they  acquire  a  degree  of  rigidity, 
which  flops  the  further  progrefs  of  their  operation  till 
they  have  been  fofcened  again  this  occurs  in  gold  and 
lilver  more  than  in  copper,  and  flill  more  remarkable  is 
it  vvi:h  iron.  When  thfir  form  is  attempted  to  be  changed 
by  hammering,  after  the  metal  is  extended  to  a  certain 
degree,  it  becomes  rigid  and  hard ;  this  is  remedied  by 
the  procefs  called  annealing,  which  is  the  expofing  the 
metal  to  a  dull  red  heat,  and  then  allowing  it  to  cool 
flowlv,  when  it  is  found  to  be  foftened  fo  as  to  bear  fur- 
ther  extenfion ;  and  this  remedy  may  be  repeatedly  em- 
ployed, 

DCXL. 

In  examining  the  effeds  of  heat  upon  metats,  we  ob- 
fervc  that 
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Each  metal  requires  a  particular  degree  of  heat  to  it-: 
fufion  ;  fome  the  moft  violent  degree.  When  melted, 
feme  of  them  are  liable  to  produce  violent  and  dangerous 
explofions,  coming  into  contadl  with  water,  efpecially 
when  the  humidity  adheres  to  the  furface  of  a  mould,  in 
which  a  great  quantity  of  melted  matter  is  to  becaft;  for> 
in  this  cafe,  it  is  applied  to  water  very  fuddenly,  and  with 
an  extenfive  furface,  changing  it  into  an  elalHc  vapour, 
and  producing  (imilar  effeits  to  a  quantity  of  gun-powder 
fuddenly  fired.  This  is  efpecially  remarkable  in  copper, 
which  is  one  of  thofe  metals  that  require  the  greateft  quan- 
tity of  heat,  to  heat  it  to  a  given  degree ;  fo  when  it  is 
very  fuddenly  applied  to  a  furface  of  watery  humidity,  it 
communicates  a  great  quantity  of  heat,  and  converts  it 
into  vapour  with  the  utmoft  vioknce. 

DCXLT. 

Many  fhew  themfelves  volatile  in  a  certain  degree  of 
heat:  they  can  be  totally  converted  into  vapour,  even  in 
clofe  vefTels,  though,  in  general,  the  admifficm  of  frefli  air 
difpofes  them  fooncr  to  rife  in  vapour, 

DCXLir. 

The  degrees  of  facility  with  which  the  different  metals 
combine  with  oxygen  vary,  and  even  the  aid  of  tempera- 
ture at  times  renders  it  difficult  to  efFed  it.  The  com- 
bination, however,  of  two  metals  renders  this  procefs  al- 
ways eafier  efFedled  than  where  they  are  in  a  fcparate 
ilate. 

The  quantity  of  oxygen  alfo  abforbed  by  different  metals 
is  equally  various,  as  the  circumllance  of  their  combina- 
tion;  and  each  metal  is  capable  of  various  degrees  of  oxy- 
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dation,  at  which  various  degrees  different  changes  are 
producccl  on  it,  both  in  colour  and  other  properties. 

Jn  all  cafes  the  attraftion  for  the  abforbed  body  is 
gredteft  at  firrt,  and  lelTens  in  fucceflive  degrees  of  its  ap- 
plication ;  in  fome  inftances  it  is  fo  great  as  to  reduce  the 
metal  almoft  to  an  acid. 

The  efTcil  of  oxydation  on  the  metal  when  expofed  to 
intenfe  heat,  is  either  to  reduce  it  to  a  ftate  of  fufion, 
or  to  form  a  glafs  of  it ;  and  to  decompofe  it  in  part,  or 
preferve  ftill  iti  oxydated  ftate  ;  or  by  the  abforption  of  its 
oxygen  entirely,  and  by  means  of  another  inflammable 
body,  to  reftore  it  again  to  its  metallic  form. 

Befides  oxydation  by  oxygen,  or  atmofpheric  air,  metals 
may  undergo  the  fame  change  by  expofing  them  to 
fubrtances  already  in  an  oxydated  flate,  from  which  they 
attrad  the  oxygen  they  poflefs,  and  thus  decompofe  them; 
2dly,  metals  alfo  may  be  oxydated,  by  means  of  the  de- 
compofition  of  water,  where  their  attradlion  to  it  is  fupe- 
rior  to  hydrogen,  and  their  decompofuion  i»  confiderably 
aided  by  an  increafed  temperature. 

Metals  may  likewifc  be  oxydated  by  acids,  the  nitric 
and  oxygenated  muriatic  acids  do  it  mod  readily;  but,  in 
order  to  their  oxydation  by  acids  taking  place,  fome  flight 
degree  of  this  procefs  muft  firft  have  been  in  them  ;  fo 
that  oxydation  gives  the  metals  an  attraftion  for  acids  ; 
this  attraftion  for  acids  is  loft  by  the  metals  being  faturated 
with  oxygen,  and,  in  confeqaence,  the  metal  becomes  in- 
foluble  in  the  acid  ;  a  property  it  acquires  only  by  abftrac- 
tion  of  part  of  its  oxygen. 

DCXLrr. 

Metals  then  are  inflammable  fub/lances,  and  thefe  effe^lsr 


2S4  METALS. 

of  heat  (hew  their  flrong  fufceptibility  of  combination: 
their  moft  important  combination  is  thatwith  oxygen  ;  for  if 
a  metal  is  heated  to  a  certain  temperature,  either  in  contaft 
with  oxygen^  or  atmofpheric  air,  it  lofes  its  dlftinguifh- 
ing  qualities  defcribed,  and  is  converted  into  a  fubilance 
refembling  an  earth.  This  change  confills  in  the  abforp- 
tion  of  oxygen,  and  the  confequent  oxydation  or  calcina- 
tion of  the  metal. 

In  different  metals  this  procefs  takes  place  in  different 
degrees  of  temperature,  and  with  the  fame  variety  in  its 
rapidity,  but  it  is  in  general  more  rapid  in  oxygen  than  in 
atmofpheric  air. 

DCXLIII. 

^he  chief  of  inflammable  fubftances  is  fulphur  ;  and- 
it  may  be  united,  in  the  way  of  fufion,  very  intimately 
with  the  metals.  If  the  heat  is  only  ftrong  enough  to  melt 
the  fulphur,  it  will  penetrate  and  change  the  appearance 
of  the  metal.    It  adl$  with  fome  appearance  of  violence  ;» 
and  there  is  an  increafe  of  heat  to  fuch  a  degree  as  to  fet' 
the  mais  on  fire  :  it  appears  red  hot :  it  is  alfo  found  to 
attradt  the  different  metals  with  different  degrees  of  force, 
and  one  can  be  employed  to  feparate  another,  and  iron  to^ 
feparate  all  the  reft.    Thu  frpaYation  is  performed  in  the* 
way  of  fufion  ;  the  compound  flows  uppermoft,  and  the 
other  metal  falls  to  the  bottom.    But  this  is  not  neceffary 
in  all  cafes;  in  many,  the  fulphur  may  be  expelled  by  heat 
alone.    Sulphur  cannot  be  made  to  penetrate  thres  of  the 
metals,  viz,  gold,  platina,  and  zinc  ;  but  with  regard  to 
zinc,  the  fads  are  raiher  doubtful,  though  the  hepar  ful- 
phuris  diffolves  them  like  the  reft ;  w€!  ufe  equal  parts  of 
the  fulphur  and  alkali,  which  diffolves  the  gold,  &c.  with 
confiderable  violence  and  rapidity. 
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DCXLIV. 

In  mixing  metals  with  each  other,  there  'are  fome 
CAceptions  ;  thus  lead  and  zinc  fhow  an  indifpofition  to 
unite  together;  it  is  alfo  difficult  to  unite  iron  and  mer- 
cury, though  the  mercury  does  ihow  fome  power  of  pene- 
trating the  iron.  In  like  manner,  lead  and  cobalt  fliow 
an  averfion  to  unite  ;  the  lead  diflblves  afmall  proportion 
of  it,  but  the  remainder  floats  on  the  furface.  Cobalt, 
too,  and  B  fmuth,  Ihow.  an  indifpofition  to  unite,  and 
nickel  Ihows  alfo  an  indifpofition  to  combine  with  co- 
balt. 

DCXLV. 

The  mixtures  produced  are  of  different  fpecific  gravities, 
from  what  we  would  cxpedl  from  our  knowledge  of  the  me- 
tals in  their  feparate  ftate  ;  amixture  of  mercury  and  filver, 
for  inftance,  turnsbutheavierthan  the  mercury  itfelf,  though 
the  filver  is  confiderably  lighter  ;  it  generally  happens  too, 
that  fuch  mixtures  turn  out  more  fufible  than  their  com- 
ponent parts ;  hence  the  folders  for  uniting  the  mafs  of 
metals  together  are  generally  mixtures  of  the  fame  me- 
tal, with  fome  other  meta  lic  fubftance.  So,  for  gold, 
they  ufe  gold  and  filver ;  for  filver  they  ufe  fometimes  the 
fame  mixture,  but  more  commonly  a  mixture  of  filver  and 
Copper;  for  copper  they  ufe  brals,  which  is  a  compound 
of  copper  with  zinc;  a^d,  ior  .  brafs,  a  metal  fiill  more 
compounded,  iron,  lead,  and  tin,  being  a  mixture 
moft  ufed,  Jt  is,  therefore,  a  pretty  general  rule,  that 
the  compounds  of  metals  have  more  fufibility  than  the 
medium  fufibility  of  their  component  parts;  and  it 
may   be  given  as  a  general  rule,  thai  fuch  mixtures 
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are  more  difpofed  to  calcine^  as  in  the  mixture  of  tin  ani 
lead. 

DCXLVr. 

The  manner  of  feparating  the  metals  from  one  another 
13  very  precarious,  and  depends  upon  certain  particular 
properties  and  differences  of  the  metal  we  defire  to  fepa- 
rate ;  thus,  in  fome  cafes,  a  difference  of  fufibility  is 
made  the  foundation  of  feparation  ;  as  with  regard  to  lead 
and  copper,  which  are  often  feparated  and  mixed  again, 
in  order  to  extraft  filver  from  copper  :  the  manner  of  fe- 
parating the  lead  from  copper  is  to  caft  the  maffes  like 
flat  cakes  into  a  furnace,  where  heat  can  be  raifed,  fo  as 
make  them  red  hot,  the  lead  melts  and  runs  down  through 
a  channel  cut  in  the  floor  of  the  furnace,  into  a  place  pre- 
pared for  Its  reception,  while  the  copper  remains  unmelted 
in  the  floor  of  the  furnace  in  a  fpongy  form  ;  in  other 
cafes  a  difference  of  volatility  is  taken  advantage  of. 
Thus,  when  mercury,  or  antimony,  is  mixed  wiih  other 
metalf,  we  can  feparate  them  perfeftly,  by  converting 
them  into  vapour  :    thus  we  feparate  antimony  froin 
gold. 

DCXLVII. 

.  The  acids  give  to  their  metallic  combinations  a  faline 
nature,  by  which  they  acquire  fomewhat  of  the  properties 
of  compound  falts,  and  like  them,  by  the  union  of  the 
two  fubftances,  a  faturation  takes  place,  fo  that  the  acids 
lofe  their  diftinguifhing  property.  Such  combinations 
are  foluble  in  water,  and  are  termed  metallic  falts.  The 
fame  nomenclature  is  alfo  applied  to  them  as  is  applied 
to  the  falts. 
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DCXLViri. 

In  this  combination  the  metal  exiils  in  different  de- 
grees of  oxydation,  and  thefe  differences  are  verified  by 
their  peculiar  properties  and  appearance. 

DCXLIX. 

The  metallic  falts  are  decompofed  in  three  different 
ways :  / 

1.  By  the  addition  of  earths  or  alkalies  to  their  folu- 
tion,  from  the  fuperior  attraction  of  thefe  fubllances  to 
the  combining  acid. 

2.  By  the  addition  of  another  metal  attraftrng  the  oxy- 
gen that  holds  the  combination  dillblved  ;  or, 

3.  By  the  addition  of  another  acid  exerting  a  Ilronger 
attradlion  to  the  oxyd  than  the  one  employed. 

DCL. 

Metals  feem  incapable  of  combination  with  hydrogen 
or  azote,  in  any  ftate.  Some  combinations,  however, 
take  place  with  carbon,  and  they  never  fail  with  fulphur, 
which  produce  the  fame  efFefts  upon  them  as  combuftion. 
The  alkaline  fulphurets  poflefs  the  fame  property,  and 
phofphorus  combines  alfo  with  the  metals,  and  they  retain 
with  it  a  conliderable  foare  of  their  metallic  fplendour, 

DCLI. 

Combinations  alfo  take  place  between  the  metals  by 
means  of  fufion,  and  fuch  compounds  are  termed  alloys, 
differing  in  the  fpecific  degree  of  their  properties,  though 
retaining  the  general  one  of  metals. 

DCLir. 

No  combinations  are  formed  with  the  earths,  except 
when  the  metals  are  in  the  form  of  oxyds. 
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DCLIII. 

The  metals  are  found  in  different  Aates  in  nature,  aiwl 
the  reparation  of  them  from  their  ores  is  a  neceflary  point 
previous  to  their  confideration. 

The  firft  part  of  it  is  to  feparate  the  ore  from  the 
great  quantity  of  earthy  and  ftony  matter.  When  it  is 
found  in  the  vein  in  large  maffes,  it  may  be  dug  up 
pretty  clean  and  free  of  the  fpar,  and  thefe  pieces  to 
which  the  ore  adheres  may  be  freed  by  the  hammer  and 
chiffel  ;  but  it  oftener  happens  that  the  ore  and  fpar  are 
intermixed  in  fmall  mafles,  and  the  expedients  metalurgifts 
have  recourfe  to,  is  to  take  advantage  of  the  difference 
of  fpecific  gravity  betA'een  the  ore  and  ftony  matter. 
When  they  are  powdered,  and  a  ftream  of  water  allowed 
to  flow  over  them,  it  fets  afloat  the  greatell:  part  of  the 
ftony  matter  before  it  raifes  the  ore.  This  operation  is 
called  by  the  Englifli  miners  elutriation  ;  there  are  many 
different  methods  of  managing  it,  which  produce  a  very 
exa£b  feparation  of  the  ore  from  the  earthy  or  ilony 
matter. 

DCLIV. 

When  it  is  fand  and  foft  clay  earth,  and  the  ore  is  in 
hard  lumps,  it  is  readily  feparated  from  it  by  the  water ; 
or  where  it  is  mixed  with  a  calcarious  matter,  the  water 
gradually  diffolves  this,  and  leaves  only  an  irony  ochre. 
But  the  matrix  is  not  frequently  diffullble  by  water,  fo  it 
muft  be  powdered  by  mechanical  means,  and  for  this  pur- 
pofe  they  ufe  milns,  which  are  wrought  by  water.  The 
matrix  is  fometimes  even  harder  than  the  ore  of  any 
metal,  fo  the  ore  is  reduced  to  a  fine  powder  fooneft,  and 
then  its  fpecilic  gravity  will  not  avail  it.    The  heavieft 
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fubftances,  reduced  to  a  fine  powder,  are  not  eafily  fet 
afloat  in  water  ;  but  thefe  fubllanoes  may  be  burnt  with 
a  brifk  fire  ;  and  then  throwing  water  upon  them,  when 
red  hot,  they  gradually  are  divided  into  innumerable 
cracks  ;  or  if  the  matrix  is  fparry,  it  is  calcined  into  a 
lime,  which  is  reduced  to  powder.  Upon  the  effafion  of 
water,  at  the  fame  time,  the  hafty  heat  melts  the  ore, 
makes  the  fmall  metallic  particles  unite  into  round  drops, 
which  will  more  readily  fink  in  water.  So  in  this  way 
the  ore  can  be  pulverized  with  fuccefs. 

DCLV. 

But  though  the  ore  can  be  feparated  from  great  quan- 
tities of  (lony  matter,  it  cannot  be  done  without  the  lofs 
cffome  of  the  metal,  and  fometimes  of  a  greac  quantity 
of  it.  So  they  find  it  necefiary,  in  many  cafes,  to  pro- 
cure the  feparation^  by  bringing  the  whole  into  fufion ; 
and  this  is  very  much  prailifed  in  Germany.  The  ore 
is  mixed  with  the  fuel,  and  the  heat  raifed  by  bellows, 
and  they  often  mix  ftones  of  different  kinds  to  facilitate 
the  fufion.  If  the  matrix  is  a  flinty  earth,  they  add  a 
quantity  of  the  fluor  fufible  fpar,  and  a  quantity  of  the 
calcarious  earth,  which  produces  a  more  fuflble  mixture, 
if  it  is  totally  calcarious,  a  fmall  addition  of  the  quartz, 
or  of  the  fluor,  is  proper.  During  this  fufion  a  part  of 
the  fulphur  and  arfenic,  which  the  ore  contains,  is  alfo 
dilTipated,  and  the  metallic  matter  is  more  concentrated  ; 
and  if  any  of  the  more  calcinable  metals  are  intermixed, 
they  are  alfo  feparated.  This  operation  is  called  the 
crude  fafliion  of  ores,  which  is  only  performed  with  large 
quantities  of  earth,  capable  of  perfect  fufion,  by  proper 
.•addition?. 

Vol.  II J.  O 


^90  MfiTALS. 

DCLVr. 

When  the  ore  is  freed  from  all  the  matrix,  the  :i<\t 
fet  of  operations  are  intended  for  feparating  the  fulphur, 
cr  arfenic,  or  both.  This  is  done  by  expofing  the  ore 
to  the  aflion  of  a  gentle  heat,  and  of  the  air,  at  the  fame 
time,  before  the  flrong  fire  be  applied  to  meh  the  metal 
to  a  folid  mafs;  for  a  violent  heat  occafions  a  lofs  of  the 
jnetal,  as  thefe  volatile  fubllances  volatilizing  a  portion 
of  the  metallic  matter,  or  mixing  it  with  tlie  fcoria:,  oc- 
tafion  part  of  the  metal  to  be  loll.  So  the  ore  is  firft 
expofed  to  the  a£lion  of  a  red  heat,  long  continued,  which 
is  called  roading.  The  ore  is  built  up  in  heaps,  wi'.h 
fuel  intermixed,  in  a  furnace  of  a  particular  ftrudlure  ; 
and  fometimcs  the  ores  are  roalled  four  or  five  times, 
where  the  metals  are  valuable. 

DCLVII. 

After  this  operation  a  great  part  of  the  metal  remains 
in  the  form  of  a  calx,  or  oxyd  ;  fo  it  requires  the  operation 
of  reduction  to  be  done<  which  is  performed  in  a  particular 
furnace,  the  llrudure  of  which  varies  according  to  the 
degree  of  heat,  and  to  the  faftiion  of  the  place.  A  con- 
iiderahle  variety  is  defcribed  by  ancient  authors,  and 
thefe  in  ufc  at  prefent  difter  only  in  being  larger.  They 
confift  of  a  tower  built  with  a  wall,  into  which  the  nofal 
of  a  pair  of  bellows  is  introduced  ;  in  the  bottom  there  is 
a  bed  of  charcoal  and  clay,  and  towards  the  front  of  this 
bed  there  is  a  perforation  that  can  be  opened  at  pleafure, 
and  this  communicates  with  a  cavitv  prepared  with  the 
fame  materials,  where  the  metal  is  to  lie  till  it  cool,  and 
the  parts  feparate  properly  from  one  another. 

DCLVIII. 

Tiiefe  employed  at  Carron,  for  the  melting  of  iron, 
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are  incomparably  larger,  and  fwell  out  at  a  certain 
height  above  the  fire,  where  the  moft  intcnle  heat  ii 
produced,  that  the  ore  may  be  heated  gradually,  and 
undergo  a  fort  of  roalling  before  it  is  melted.  In  the 
melting  of  ores  in  this  manner,  it  U  fomeiimes  necelTary 
to  add  particular  fubltances,  to  promote  the  fufion  of  the 
earthy  matter  ;  or,  to  abforb  fulphur  or  fulphuric  acidj 
lime  is  often  ufed,  and  is  a  neccflary  article  in  thc' 
melting  of  iron. 

DCLIX. 

The  ore  requires  ftill  another  operation,  viz.  refinement, 
to  feparate  fome  other  matters  that  arc  generally  mixed 
with  it.  Few  ores  contain  the  metab  from  which  they  are 
denominated  in  a  pure  llatc,  generally  two  or  more 
metals  are  intermixed  ;  fo  the  lall  operation  is  to  refine 
che  principal  metal  from  tjie  others.  The  manner  of 
doing  this,  with  refpeft  to  each  particular  metal,  falls  to 
be  mentioned  in  their  treatment  ;  it  depends  upon  tlie 
fame  operations  by  which  the  metals  are  feparated  from 
one  another.  But  it  may  be  proper  to  obferve,  that  there 
are  many  ores  that  do  not  require,  or  do  not  admit 
of  all  thefe  operations,  but  agree  with  the  omiflion  of 
fome,  and  the  variation  of  others.  Thus  fame  have  the 
metal  free  from  fulphur  and  arfcnic,  and  do  not  require 
roafting,  * 

DCLX. 

It  is  proper  alfo  to  mention  here  the  art  of  e/Taying, 
which  is  a  branch  of  the  fame  operation.  It  is  the  art 
of  performing  all  the  operations  upon  fmall  quantities  of 
the  fubftance  in  a  fliort  time,  to  judge  of  the  nature  oF 
the  ores,  the  manner  of  working  them,  and  the  profits  thev 
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will'  yield.  It  is  nccefTary  to  the  art  of  coining,  and  to 
the  regulation  of  the  finenefs  of  bullion  and  plates.  Jt 
requires  the  greatell  accuracy  and  attention,  as  a  fmall 
lofs  vvouM  occafion  a  great  error  in  the  calculation. 

DCLXr. 

The  quantity  being  exceeding  fmall,  the  difFerent 
parts  of  the  art  are,  The  choice  of  the  fpecimens  to 
which  the  effayift  mult  be  attentive.  The  fpecimen  ihculd 
be  fimilar  to  the  whole  mafs;  for  if  the  fmalleft  error  be 
coirmitted  here,  all  his  pains  will  be  loft.  When  it  is 
taken  from  a  heap  of  ore  it  is  only  meant  to  learn  the 
nature  of  the  ore,  and  what  metal  it  contains,  without  any 
attempt  to  make  an  effay.  But  in  carrying  on  the  bulx- 
r.efs  of  mining  in  Cornwall,  it  is  divided  into  difFerent 
kinds.  One  fet  of  men  dig  up  the  ore,  and  bring  it  to 
the  day,  then  it  is  drcffed,  by  feparating  the  earthy  and 
flony  matter,  when  it  is  laid  up  in  heaps.  Other  perfons 
examine  it  by  an  cfTay,  and  bid  a  price  in  proportion  to 
what  they  judge  it  contains  of  metals,  and  to  the  profits 
it  will  yieltl  on  melting.  So  ihe  elTayift  mull  be  careful 
in  taking  his  fpecimens,  to  do  which  it  is  neceflary  to 
take  a  fhovel  full  from  the  lower  part  of  the  heap,  ano» 
iher  from  the  upper  part,  another  from  the  internal  part, 
and  another  from  the  external  or  middle  part ;  for  the 
larger  and  heavier  maffes  roU  down  the  fides  and  lie  at 
the  bottom,  and  difFerent  parts  of  it  may  be  difFerent. 
But  by  thus  taking  it  from  difFerent  parts,  and  mixing 
all  thefe  together,  the  quantity  will  be  fimilar  to  the 
whole.  This  is  reduced  to  a  fine  powder,  and  all  mixed 
together,  and  divided  into  two  equal  parts  ;  one  of  thefe 
16  beat  into  a  ftlll  finer  powder,  and  mixed  and  divided 
again.    One  cf  thefe  halfs  is  again  mixed  and  fubdivided 
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again,  and  thus  at  length  a-  fpecimen  of  two  or  three 
ounces  of  it  is  fimilar  to  the  whole  mafs  from  which  it 
was  taken. 

DCLXir. 

In  taking  a  fpecimen  of  a  metal,  the  finenefs  and  con--^ 
tents  of  vvhich  are  to  be  examined,  we  muft  take  pieces 
froni  different  parts  of  the  mafs,  as  metals  are  caft  into 
large  mafles,  in  the  form  of  bars',  th«  lower  pares  of 
which  contain  different  ingredients ;  fometimcs  from  the 
upper,   and  fometiines  from  the  lower  part,:;  fo  the 
tfiayiil  ftrikes  off  a  part  from  the  upper  part,  anothep^^ 
from  the  under  part,  another  from  tlie  ceotre,  ,.nnd.  ano-^ 
ther  from  the  circumference  ;  then  takes  a  frt^' (pccimeiiT 
0/  ihwfe.  ►  ,  • 

DCLXIH. 

Next  his  attention  mud  be  paid  to  the  mnnner  of  err.- 
inination  of  the  weight,  in  order  to  judge  of  the  produdls, 
what  proportion  it  bears  to  the  whole  ;  and  for  this  pur- 
pofe  he  is  provided  with  a  balance,  conftrufted  with  the 
greateft  nicety  ;  the  beam  is  generally  fo  flender,  that  it 
is  fully  loaded  with  two  ounces  in  each  fcale,  and  turns 
with  the  400  part  of  one  grain ;  by  means  of  this  he 
weighs  a  quantity  equal  to '  ohe  dram.  In  Cornwall 
they  ufe  a  larger  quantity,  -but  in  Germany  they  have 
reduced  that  art  to  the  greateft  nicety,  and  feldom  ufe 
more  than  ohe  dram.  They  have  a  little  weight  equal 
to  that  which  is  the  mark  for  a  hufidi'ed  weight,  and  they 
have  a  number  of  other  weights  that  bear  the  fame  pro- 
portion to  ic,  that  the  fubdivilions  of  a  hundred  weight 
bear  to  it, 
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They  firft  roaft  the  fpecimens  in  the  muffle  of  an  efTay 
furnace,  in  little  flat  difhes.  For  feparaiing  the  fulphur 
and  arfenic,  the  fufion  is  then  performed,  by  adding 
black  flux.  Sec.  and  a  little  rr.etailic  globule  is  obtained, 
which  is  made  to  undergo  the  cperaiion  of  refinement  i 
and  in  order  to  give  a  certain  judgment,  fuch  trial  requires 
to  be  repeated  two  or  three  times. 

DCLXV. 

From  thefe  general  cbfervations  on  the  metals,  we  are 
next  led  to  treat  of  them  particularly,  and  they  are  ge- 
nerally divided  into  metals  and  fen>i-metals.  Thefe  are 
called  perfeft  which  have  a  confiderable  degree  of  mal- 
leability and  duftility  ;  and  thefe  femi-metals,  which 
want  thefe  qualities,  and  are  brittle  under  the  ham- 
mer, ice. 

DCLXVL 

perfeil  metals  are  divided  into  the  more  perfeft 
cr  noble,  and  the  lefs  perfedt,  or  bafer.  The  more  per- 
fect are  gold  and  filver,  from  their  refilling  the  injuries  of 
the  air,  and  the  aflion  of  the  more  powerful  agents,  which 
JifFfift  the  others  called  bafer  metals. 

In  treating  the  metals  we  (hall  begin  with  the  one 
■vhich  is  mcll  generally  employed  in  medicine ;  this  is 
jr-ercuiy.  It  has  fluidity  and  volatility  in  a  greater  de- 
cree than  the  other  metals,  and  becomes  folid  and  mal- 
leable, when  cooled  to  a  certain  degree. 

DCLXVII. 
Mercury. 

The  chemiih  have  particularly  turned  their  attention 
to  this  metSil,  partly  from  alchymical  views,  and  partly 
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wjti)  a  view  to  medinne.  From  its  greater  dcnfity  it 
approaches  nearer  ro  gold  than  any  of  the  other  meMils, 
and  i:  has  been  efpecially  an  objcd  of  the  pharmacctical 
ohemillry  fince  it  was  found  to  be  a  fpecific  for  the 
•^ncreal  difeafe. 

DCLXVni. 

Jn  order  to  its  application,  it  is  neceffary  to  ir.ak-e  it 
undergo  fomc  preparation,  that  it  be  divided  ;  for  when 
it  is  thrown  into  the  body  in  iti  crude  ltdte,  its  tffeds  arc 
very  uncertain,  if  any.  It  was  common  fome  time  ago  to 
fwaflow  confiderable  quantities  of  it;  Lut  it  feldom  pro- 
duced any  fenfible  effcfl^  except  when  divided  a  little  by  the 
adion  of  the  inteftines.  Therefore,  to  have  the  efte^l  in 
proportion  to  the  quantity,  it  muft  be  prepared  by  aw 
j  exqoifite  divifion  of  its  panicles  from  one  another,  by 
'  rubbing  it  along  with  vifcid  and  other  fubiiances,  which, 
divide  and  hinder  the  parts  from  joining  the.Tifelves  to 
one  another  again.  Long  continued  agitation  with  water 
will  have  this  efFeft ;  but  the  divifion  of  it  is  much  more 
quickly  obtained  with  the  addition  of  axunge,  turpentine, 
ind  other  balfams,  or  of  the  mucilaginous  vifcid  fwcet?, 
honey  particularly,  which  is  very  eft'eClual,  Even  earthy 
powders  have  been  ufed  ;  bat  thefe  divide  it  lefs  per- 
fectly. 

DCLXIX. 

In  confequence  of  this  minute  divifion,  it  acquires  a  fmall 
degree  of  calcination,  or  becomes  oxydated  ;  it  a<Fi(fls  tlic 
tongue  with  a  difagrecable  tafte,  probably  owing  to  an 
ammonical  fait  in  our  fluids,  which  afts  upon  mercury  wh  n 
fubdivided  with  it.  When  thus  calcined  to  a  ceitain  de- 
gree, it  is  moredifpofed  to  unite  with  faline  fubftances;  and 
from  the  faciUty  with  which  it  if  di.^olved  in  tbe  ani?n?.'  i;a- 
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mours,  there  can  be  no  doubt  that  Tuch  a  degree  of  cal- 
cination. Of  oxydation,  has  taken  place. 

DCLXX. 

On  Its  chemical  qualities  we  obferve,  that  heat  fud- 
deniy  applied  makes  it  boil  and  evaporate,  in  a  degree 
inferior  to  that  which  makes  it  red  hot.  If  that  vapour 
is  condenfed,  it  returns  again  to  the  form  of  mercury,  not 
undergoing  that  quick  calcination  that  the  vapour  and 
other  volatile  metals  do. 

DCLXXr. 

From  this  circumftance  mercury  can  be  fcparated  from 
other  metals,  none  of  which  are  any  thing  near  to  it  ia 
point  of  volatility  ;  and  this  is  often  necelfary,  and  hap- 
pens in  different  arts,  as  in  the  foiling  of  mirrors,  where 
it  is  mixed  with  tin  and  lead,  and  it  is  frequent  to 
fophitticate  it  with  large  quantities  of  lead.    But  it  is 
eafily  known  when  mercury  contains  any  extraneous 
matters,  by  letting  a  fmall  quantity  of  it  Hand  in  a  vial 
that  is  dry  and  clean,  for  fome  time,  and  making  it  rua 
from  the  one  end  to  the  other.    If  pure,  it  runs  without 
leaving  a  train  behind  it ;  but  if  it  contains  only  a  fmall 
quantity  of  other  metallic  matter,  it  fouls  the  glafs,  and 
there  is  feen  cn  the  furface  a  tough  flcin  that  is  formed 
into  folds  and  wrinkles,  occafioning  a  ftain  to  be  left 
behind  it,  when  running  from  one  end  of  the  glafs  to 
the  other.    This  appearance,  however,  may  be  occafioned 
by  huwiidity,  or  more  readily  by  oil.    If  this  is  the  cafe 
it  can  be  eafily  purged,  by  draining  it  through  leather 
or  linen,  fqucezlng  it  over  a  funnel  to  make  it  run  into  a 
dry  vial,  when  it  alTumes  the  ordinary  appearance  ot 
pure  mercury ;  or,  by  paffi'ng  it  through  a  cone  of  paper. 
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with  a  fmall  hole  In  the  extremity  ;  for  any  foulnefs  which 
it  contains,  by  greafe,  will  remain  in  the  cone  ;  while,  if  it 
contain  any  other  metallic  matter,  it  will,  in  a  Ihort  time, 
recover  the  fame  appearance  of  foulnefs ;  from  which  we 
know  certainly  that  it  is  impure. 

DCLXXH. 

There  is  no  other  way  of  purifying  mercury  but  by 
converting  it  into  vapour  in  a  fmall  glafs  retort  and  re- 
ceiver. It  is  not  neceffary  to  put  in  water,  as  it  is  ealily 
condenfed,  if  the  heat  is  moderate.  It  is  ufual  to  add  a 
quantity  of  iron  filings  during  this  diflillation,  the  eflcdl 
of  which  is  to  give  it  the  appearance  of  pure  mercury  to 
a  greater  degree  than  when  it  is  diftilled  by  itfelf ;  but 
at  the  fame  time  it  is  attended  with  a  quantity  of  greafy 
matter,  which  the  iron  filings  contain,  from  the  fmiths 
ufing  fo  much  oil.  This  is  ealily  feparated  by  drying' 
it  on  a  plate  before  the  fire,  and  then  palling  it  through 
a  cone  of  paper ;  after  which  it  appears  brighter  thaa 
when  diftilled  by  itfelf. 

DCLXXin. 

Mercury,  thus  baftily  converted  into  vapour,  condenfes 
again,  and  it  does  not  bear  to  be  long  expofed  to  this 
heat,  without  undergoing  (ome  calcin.ition.  If  we  fimply 
diftil  it  three  or  four  times,  it  begins  to  undergo  a  cal- 
cination very  llowly.  In  the  bottom  of  the  retort  there 
is  a  quantity  of  reddilh  powder,  which  is  a  calx  or  oxyd. 
of  the  mercury.  This  has  given  occafion  to  the  contri- 
vance of  an  apparatus,  .and  a  procefs  for  calcining  mer- 
cury. It  is  a  velTel  in  the  fliape  of  a  mattrafs,  wide  at 
the  bottom,  fometimes  fpread  out  very  wide,  and  flat  and 
contraded  toivards  the  top,  with  a  high  dome.  The 
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bottom  is  covered  with  mercury,  which  is  expofed  to 
the  air  with  a  greater  furface,  and  fet  in  a  furnace,  with 
a  degree  of  heat  that  it  can  bear  without  being  converted 
ante  vapour ;  only  a  little  vapour  is  raifed,  that  vvill  be 
condenfed,  and  fall  down  again.  After  fome  weeks  we 
can  perceive  fome  calx  or  oxyd,  formed  into  little  flat 
mafles  floating  on  the  furface,  and  by  continuing  the  fame 
heat,  for  a  number  of  months,  a  greater  number  is 
formed  ;  but;  it  will  require  a  year  or  years  to  convert  it 
all  into  calx.  The  heat  it  bears  is  fo  moderate,  that  the 
air  has  little  power  in  calcining  it. 

DCLXXIV. 

Thus  mercury  requijes  a  fl:rong  heat  to  convert  it  into 
vapour,  equal  to  600  or  550.  It  mull  be  heated  to  a  red 
heat  ;  but  it  will  arife,  and  may  be  condenfed  again, 
forming  tranfparent  cryftals  of  a  deep  red  colour,  and 
which  are  a  Ample  calx  or  oxyd  of  the  metal,  and  it  may 
be  reflorod  to  its  metallic  form  by  expofure  to  heat,  in 
.contadl  with  inflammable  fubftances.  This  preparation 
is  an  article  in  the  London  difpenfatory.  Whether  the 
apothecaries  are  furnifhed  with  the  genuine  preparation 
js  doubtful,  from  the  long  time  it  requires.  There  are 
druggifts  in  Londen  who  may  have  it  genuine  ;  but  the 
mercuiius  calcinatus,  or  red  oxyd  of  mercury,  in  general 
is  fome  other  preparation  fubftituted  in  its  place. 

This  oxyd  is  very  foluble  in  all  the  animal  humours, 
and  in  all  the  acids. 

DCLXXV. 

Put  the  grcatcft  variety  in  the  preparations  of  mercury 
is  from  ^he  operation  of  acids  upon  it ;  and  firft,  with 
regard  to  tfie  fulphutic  acid.  This  acid,  applied  without 
the  aflfftance  of  heat,  produces  no  effieft  ;  it  muft  hr 
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aflilted  by  the  lirongefl  heat  that  this  acid  can  bear,  and 
it  iiiuil  be  in  its  lUongell  (late.     Thus  the  acid  being 
made  to  boil,  an  eftervefcence  id  obferveJ,  the  mixture 
aflumes  a  biown  colour,  Oeams  arife  which  b-ave  a  llrong 
odour  of  the  falphureous  acid.    At  the  fame  time,  while 
the  mercury  is  diflblved,  it  is  gradually  converted  into  x 
wliite  faline  matter.    Thus  combined  it  has  little  folu- 
bility  ;  it  conlilts  of  minute  crylkls  ;  it  is  very  pondetous,. 
from  the  quantity  of  the  mercury  ;  and  highly  corrofuep. 
from  the  quantity  of  acid.    Jt  cannot  be  decompounded: 
by  the  application  of  heat  ;  it  requires  a  ftronger  heat- 
to  change  it  ioto  vapour  than  either  the  acid  or  mercury 
alone. 

DCLXXVI. 

When  the  heat  is  increafed,  this  compound  arifes  entire; 
without  any  reparation  of  its  parts ;  but  water  added 
does  in  fome  degree  decompound  it.  When  we  put  it  in 
warm  water,  and  agitate  the  mixture,  the  colour  of  the' 
compound  is  changed  into  a  b-ight  yellow,  the  watef 
Separating  part  of  the  acid;  and  leaving  the  mercury  in 
the  form  of  a  calx  or  exyd,  winch  is- of  a  red  or  yellowifli 
-  corour ;  this  rs  calTed  turbeth  mineral,  or  fniphate  of 
mercury,  and"  it  ouglv.  to  be  wafhed  repeatedly,  till  the 
water  comes  ofF  infipid.  This  preparation  varies  iir 
flrcngth  according  to  the  proportion  of  the  oxydation,  or 
the  quantity  of  oxygen  combined.  It  is  decompo/ed 
by.  alkalies  and'  lime,  but  is  only  partially  decompofed 
by  ammonia, 

DCLXXVir. 

The  nitric  acid  afts  more  violently  upon  the  mercury. 
By  this  dsccmpofaion  a  large  quantity  of  nitrous  gas  ii 
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diichargecJ,  the  metal  is  oxydated,  and  combines  with 
the  remaining  acid.  The  decompofition  is  more  mo- 
derate if  the  acid  is  diluted  vvith  moie  than  an  equal  pai  t 
of  water,  and  the  metal  is  alio  only  imperfeflly  oxydated. 
But  an  incrcafe  of  oxydalicn  may  be  completed  either  by 
flrength  of  acid,  or  by  a  diluted  acid  aflifled  in  its  adion 
by  heat.  The  produds  of  thefe  oxydations  are  falts 
foluble  in  water,  chryftaliizable  and  extremely  cauftic  ;  and 
the  difFerence  of  their  oxydation  is  rendered  confpicuous 
by  the  addition  of  an  alkali,  particularly  ammonia,  which 
occafions  the  precipitate  of  the  one  to  be  black  or  grey, 
and  of  the  otherof  a  white  colour.  This  dc-compcfitiou  is 
farther  affifted  by  heat ;  for  fiie  mercury  attradling  more 
oxygen,  nitrous  gas  is  expelled,  and  a  red  mafs  remains, 
which  confills  of  the  perfeft  oxyd  of  mercury,  known  by 
the  name  of  red  nitrat  of  mercury. 

The  combinations  of  mercury  vvith  the  nitric  acid  are 
decompofed  both  by  the  alkalies  and  feveral  of  the 
earths. 

Either  of  the  fixed  alkalies,  or  lime  added  to  the  diluted 
folution  of  the  weak  acid,  without  heat,  occafions  a  greyifh 
precipitate  to  fall ;  and  to  the  other  folution  with  the 
ftrong  acid,  afhlted  by  heat,  it  occafions  a  yellow  pre- 
cipate  to  be  formed. 

DCbXXVIir. 
But  when  ammonia  is  employed  it  produces  a  dlfFerent 
efFedt ;  it  precipitates  the  mercury  from  the^cold  folution 
in  the  weak  acid  in  the  form  of  a  grey  coloured  powder, 
containing  the  metal  in  its  loweft  oxydation  ;  or  it  may 
be  confidered  as  mercury  fimply  divided  into  exceeding 
minute  paits,  with  no  more  calcination  than  what  takes 
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place  in  the  triturated  preparations ;  and  when  we  rub  it  on 
the  furface  of  gold,  it  adheres  and  whitens  it.  This  de- 
pends on  the  hydrogen  of  the  ammonia  attracting  part  of 
its  oxygen  at  the  moment  of  its  feparation.  When  the 
ammonia  is  added  to  the  highly  oxydated  folution,  the 
firft  quantity  added  precipitates  it  in  the  form  of  a  white 
powder,  or  a  grey  coloured  one  is  thrown  down.  Jn  both 
folutions,  as  part  of  the  mercury  generally  exifts  in  both 
ftates  of  oxydation,  fo  the  addition  of  ammonia  produces 
a  precipitation  of  both  kinds,  and  thus  a  grey  or  light 
blue  is  formed ;  but  when,  for  the  purpofes  of  medicine, 
the  mildeft  precipitate  is  preferred,  an  attention  Ihould  be 
paid  to  the  dilutenefs  of  the  folution,  and  the  abfence 
of  heat. 

DCLXXIX. 

The  muriatic  acid  does  not  a£l  on  mercury,  onlefs  the  ■ 
metal  be  previoufly  in  a  ftate  of  oxydation,  and  then  it  has 
a  much  ftronger  attradlion  for  it  than  any  other  acid.  We 
apply  the  acid  in  its  pure  (late,  or  fome  compounds  that 
contain  it,  and  that  may  be  decompounded  in  any  heat, 
when  we  have  a  moft  intimate  union,  and  obtain  a  very 
volatile  fubftance,  which  eafily  rifes  into  vapour,  and  can 
be  condenfed  without  any  feparation  of  its  component 
parts.  It  is  feparated  by  fubliraation,  fo  called  mercury 
fublimate,  or  muriated  mercury. 

DCLXXX. 

The  muriated  mercury,  or  corrofive  fublimate,  has 
the  form  of  a  white  fait,  which  is  very  ponderous,  and 
being  heated  proves  more  volatile  than  mercury  alone, 
and  rifes  entire,  without  any  feparation.    But  the  par- 
's 
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t'lcular  mode  of  procedure,  in  performing  this  operation, 
has  been  greatly  diverfified. 

DCLXXXI. 

The  beft  mode  of  preparing  the  corrcfive,  or  muriated 
mercury,  is,— "To  mercury  calcined,  by  means  of  the 
nitrous  and  muriatic  acid,  we  add  an  >qual  weight  of 
common  fait,  and  as  much  vitriol  from  which  the  water 
has  been  evaporated.    When  this  mixture  is  heated  the 
acid  attra£ls  the  alkali  of  the  common  fait,  and  detaches 
the  muriatic  acid  in  flrong  funics,  which  unites  with  the 
calcined  mercury,  and  forms  the  faline  compound,  which 
being  volatile,  immediately  rifes  in  vapours,  and  is  con- 
denfed  in  the  upper  part  of  the  glafs ;  but  in  the  begin- 
ning of  the  operation  there  is  a  fmall  quantity  of  watery 
vapours,  which  rifes  from  the  mixtare.    It  is  impoflible  to 
mix  faline  fubllances  without  attracting  humidity,  and  a 
fmall  portion  of  the  nitrous  acid  is  expelled.    So  it  i» 
neceflary  to  make  forae  proviiion  for  the  condcnfation  of 
the  acid  ileams,  by  applying  a  capital  to  the  top  of  the 
fubliming  vefTel,  whereby  the  liquor  runs  ofF,  while  the 
corrofive  fublimate  condenfcs  in  the  upper  part  of  the 
glafs. 

DCLXXXII. 

Muriated  mercury  forms  a  compound  that  is  totally 
foluble  in  water  ;  but  when  the  acid  is  too  little,  a  portion 
only  diffolves  ;  but  in  all  cafes  it  requires  a  pretty  large 
quantity  of  water.  We  promote  its  folubility  by  adding 
a  little  of  the  muriatic  acid,  or  fome  luuriat  of  ammonia, 
or  crude  fal  ammoniac  j  the  muriatic  acid  of  that  com- 
pound fait  a6ts  upon  the  corroiive  or  muriated  mercury, 
fo  as  greatly  to  promote  its  fclufeiUty  ;  and  a  quack 
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medicine  of  Ward  is  fuppofed  to  contain  mercury  com- 
bined with  nitrous  acid,  the  folubility  of  which  is  increafed 
by  its  combination  with  an  ammoniacal  falc.  Though  this 
mercurial  fait  is  ufed  as  an  internal  medicine  largely  di- 
luted, and  is  found  of  great  efficacy,  and  fafficiently  fafe, 
it  was  confidered  fome  time  ago  as  one  of  the  greateft 
poifons,  and  only  applied  externally.  It  was  chiefly 
made  for  obtaining  fome  other  preparations,  as  mild 
muriated  mercury,  or  the  mercurius  fublimatus  dulcis, 
which  13  made  by  mixing  crude  mercury  with  the  cor- 
rofive  fublimaie,  i,n  equal  quantities.  They  are  carefully 
ground  together  and  combined,  fo  as  to  form  a  white 
powder,  which  requires  a  ftrong  heat  to  convert  it  inta 
vapour,  and  it  forms  a  more  denfe  cake  j  it  has  lefs  the 
appearance  of  a  fait,  and  is  confiderably  heavier.  In 
this  compound  the  oxygen  of  the  corrofive  becomes 
atiraded  by  the  mercury,  it  lofes  its  corrofive  quality,  is 
reduced  to  an  imperfeft  oxyd,  and  is  perfed^Iy  mild. 
This  mildnefs  we  find  direftions  to  improve  by  repeated 
fublimations ;  but  the  efFeds  of  thefe  are  doubtful. 

DCLXXXIir. 
The  moll  proper  method  to  render  the  mercurius  duldi 
mild,  is  to  reduce  it  to  powder,  and  boil  it  in  water, 
when  the  acid  is  difiblved  in  the  water,  and  that  is  the 
proper  way  of  edulcorating  it. 

J  DCLXXXIV. 
Though  the  acid  cannot  be  feparated  by  any  of  the 
other  acids,  it  is  feparable  by  alkaline  fubllancesj  the 
fixed  alkali  or  quick  lime,  or  ammonia,  produce  this 
efFedl,  when  to  a  folutio*  of  corrofive  fublimate  we  drop 
in  fome  fixed  alkali  ;  it  is  precipitated  in  the  form  of  a 
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brown  or  orange  coloured  powder.  Lime  water  preci- 
pitates it  much  in  the  fame  manner,  when  a  certain 
quantity  is  added,  but  the  colour  is  not  (o  deep ;  it  is 
changed  into  a  yellow  precipitate,  like  turbeih  mineral. 
Ammonia  precipitates  the  mercury  in  the  form  of  an 
exceeding  white  powder, 

DCLXXXV. 

This  precipitate  from  the  ammonia  is  one  of  the  white 
precipitates  in  the  London  difpenfatory.  It  is  produced 
by  a  procefs  by  which  the  fame  thing  is  brought  about : 
by  diffolving  in  water,  the  muriated  mercury,  or  corrofive 
fublimate,  and  crude  fal  ammoniac,  or  muriat  of  ammonia, 
and  adding  a  fixed  alkali.  But  in  chemical  authors  there 
is  another  white  precipitate  of  mercury  which  cannot  be 
diftinguifhed  from  this.  It  is  produced  by  adding  to  the 
diluted  folution  of  mercury  in  the  nitrous  acid  fome 
common  fait,  while  the  acid  of  the  common  fait  attrafts 
the  mercury,  and  the  compound  being  lefs  foluble  in 
water,  it  falls  to  the  bottom  in  the  form  of  a  powder,  or 
of  fmall  cryftals  forming  a  while  fediment,  which  is  called 
white  precipitate  of  Dr.  Boerhaave.  But  it  is  a  corrofive 
fublimate,  only  not  completely  oxydated,  or  containing 
fuch  a  large  quantity  of  acid  as  when  obtained  in  the  way 
of  fublimation,  but  it  is  totally  folable  in  a  fufficient 
quantity  of  water. 

DCLXXXVL 
The  alkalies,  or  lime,  precipitate  from  the  mild  mu- 
riated  mercury  a  greyifh  precipitate.    When  ammonia  is 
added,  it  is  black,  and  partly  deoxydated. 

DCLXXXVn. 
Such  are  the  principal  forms  which  mercury  has  been 
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made  commonly  to  aflame  by  means  of  falts ;  but  there 
are  methods  of  combining  it  alfo  with  other  faline  fub- 
flances.  The  fixed  alkali,  in  fome  cafes,  is  made  to 
di/Tolve  it,  and  the  vegetable  acids  are  eafily  combined 
with  it ;  but  when  calcined  by  heat  and  air,  or  oxydated 
by  other  acids,  they  diflblve  it  more  perfeilly,  as  vinegar 
or  tartar;  and  Keyfer's  pill  contains  a  mercury  prepared 
in  this  way. 

DCLXXXVIII. 

From  this  view  of  the  effects  of  the  faline  bodies  upon 
mercury,  it  puts  on  a  variety  of  lhapes,  as  of  a  red,  yellow, 
white,  cr  other  powder  ;  fonretimes  of  tranfparent  fluids, 
according  to  its  degree  of  oxydation  from  the  acid. 
From  thefe  combinations  it  may  be  feparated  again,  by 
mixing  fuch  preparations  with  an  equal  weight  of  iron 
filings  or  fixed  alkali. 

DCLXXXIX. 
The  dried  oxyds  precipitated  by  ammonia  or  lime,  and 
triturated  with  ^  their  weight  of  fulphur,  detonate  or 
form  fulminating  mercury.  Another  preparation  of  the 
fame  kind  is  formed  by  a  folution  of  100  grains  cf  mer- 
cury in  1^  ounce  of  nitric  acid,  aflifted  by  heat.  Tho 
cold  folution  is  then  poured  on  two  ounces  of  alcohol;  and 
by  the  application  of  heat  a  precipitate  is  formed,  which, 
wafticd  and  dried,  forms  fulminating  mercury,  i4-  grains 
of  which  ftruck  on  an  anvil,  violently  explode. 

DCXC. 

With  regard  to  the  earthy  bodies,  there  is  little  to 
be  obferved  with  refpeft  to  their  effeds  upon  mercury, 
except  the  calcarious  earth,  or  quick  lime,  is  fometime* 


3o6  METALS. 

ufed  to  feparate  the  acid  from  mercury,  to  revise  Taline 
preparations  of  mercury.  But  mercury  may  be  combined 
with  feme  of  the  inflammable  fubftances,  as  fulphur,  and 
that  either  by  long  and  patient  tritiire,  or  more  readily 
with  the  affiftance  of  heat.  The  compound.  Or  fulpharet 
of  mercury,  is  of  an  inienfe  black  colour^  and  is  called 
iEthiop's  mineral  on  that  account. .  When  prepared  by 
triture  it  acquires  a  good  deal  of  time  ;  it  is  firft  divided  into 
globules,  which  becomes  lefs  and  lefs,  till  it  aflumes  a  grey 
colour.  By  continuing  the  rubbing  it  becomes  blackifl\  ; 
but  this  ferves  only  to  bring  the  particles  of  mercury  and 
fulphur  within  the  fphere  of  attraction  ;  and  it  is  only  by 
theadionof  that  attraction,  bringingthemintoclofer  union, 
that  a  perfefl  ^thiop's  mineral,  or  fulphuret,  is  produced. 

Dcxcr. 

They  unite  more  perfedlly  with  the  affiftance  of  heat. 
If  the  fulphur  is  melted  and  poured  warm  into  it,  the 
mixture  grows  hot,  and  the  fulphur  takes  fire  ;  and  united 
in  this  way,  they  cohere  more  ftrongly  ;  for  heat  being 
applied  to  the  mixture  formed  by  triture,  a  part  fepitates  j 
but  when  they  are  united,  by  means  of  heat,  they  only 
fublime  together,  and  affume  a  deep  red,  and  when  re>» 
duced  to  powder  the  colour  is  very  bright.  It  is  kncwa 
by  the  name  of  vermilion.  The  change  of  colour  pro- 
ceeds from  a  flight  calcination,  or  partial  oxydation.  In 
the  conduCl  of  the  procefs,  it  is  necefl'ary  to  cmrwoy  a 
ftrong  heat  in  clofe  vefiels,  which  are  coated,  or  in  earthen 
veflels ;  and  the  heat  is  fo  flrong,  that  a  quantity  of  fumes 
is  blown  out  of  the  veflel,  in  order  to  diflipate  the  fuper- 
fluous  quantity  of  fulphur  prefent  in  the^thiop's  mineral, 
more  than  what  is  reccfi"2ry  to  conftitute  a  proper  ver- 


METALS.  307 

("Ailion.  A  quantity  of  this  arifcs  and  takes  fire,  and  the 
cinnabar  or  vermilion  requires  a  ilrong  heat  to  its  fubli- 
mation,  and  continues  in  the  neck  of  the  veiTt^ 

DCXCII. 

The  mercury  is  eafily  reftored  to  Its  ordinary  ftate  by 
means  of  iron  filings,  quick  lime,  or  fixed  alkali,  in  a 
•trong  fire;  but  the  iron  filings  reftore  the  mercury  the 
nioft  readily,  the  fulphur  uniting  with  the  iron,  and  de- 
lerting  t)ie  mercury. 

DCXCIII. 

Applying  mercury  to  the  other  metals,  there  are  three 
or  four  with  which  it  unites  but  very  imperfeftly ;  iron, 
arfenic,  platina,  and  antimony,  the  combination  of  which 
is  very  imperfed,  and  the  antimony  is  not  retained  fcr 
any  time.  It  has  a  particular  efFeft  upon  arfenic,  when 
it  is  foul,  with  inflammable  matter :  if  it  is  ground 
with  mercury,  and  the  mixture  heated  by  diflillatiofl> 
the  arfenic  arifes  pure. 

DCXCIV. 

Mercury  can  be  mixed  with  many  other  iretals,  and 
thefe  mixtures  are  called  amalgams  of  mercury.  If  much 
mercury  is  ufed,  they  appear  like  mercury.  If  more 
of  the  metal,  but  lefs  than  an  equal  weight  of  it,  Is  ufed, 
we  have  a  folid  bright  mafs  of  a  white  colour,  the  mer- 
cury holding  the  colour  of  the  metal.  In  fuch  mixtures, 
though  the  other  metals  appear  equally  mixed,  this  does 
not  feem  to  be  the  cafe ;  for  when  we  put  fuch  a  mixture 
in  a  leather  bag,  and  expofe  it  to  fome  preffure,  a  quan- 
tity of  fluid  mercury  feparates  by  itfelf,  the  remainder 
forming  a  mafs  of  a  cor.fiderable  degree  of  folidity,  and 
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which  confifts  of  equal  parts  of  the  metal  and  mercury; 
fo  there  is  a  certain  proportion  of  the  mercury  which 
unites  itfelf  more  flrongly,  and  forms  a  fort  of  fm^ll  cryf- 
tals;  and  the  reft  of  the  mercuiy  only  dilutes  this,  without 
mixing  in  an  equal  manner.  Cut  if  fuch  a  mafs  be  mixed 
by  long  grinding  or  digeftion,  the  mercury  is  more  clofely 
united,  and  the  other  metal  more  equally  difiufed.  Upon 
this  has  been  founded  the  art  of  feparating  gold  and  filver, 
particularly  gold,  from  the  earthy  and  ftony  matters  with 
which  it  is  always  intermixed,  and  the  foiling  of  glafs  for 
mirrors,  for  which  a  fort  of  amalgam,  or  mixture  of  mer- 
cury with  tin  is  ufed.  From  this  alfo  is  derived  the  art 
of  gilding  copper,  filvcr,  and  brafs :  by  difiblving  gold  in 
mercury,  and  expofmg  it  to  heat,  the  mercury  evaporates, 
and  leaves  the  gold.  It  has  been  employed  to  difTolye 
a  leaden  ball  deeply  lodged  in  a  wound,  and  it  fervcs 
many  ufeful  purpofes  in  medicine  and  furgery,  or  it  may 
be  employed  to  take  a  gold  ring  off  a  fwelled  finger ;  it 
will  penetrate  it,  and  render  it  quite  brittle,  fo  that  a  fligiit 
ftroke  will  make  the  ring.  Hy  in  pieces. 

DCXCV. 

With  regard  to  its  origin,  it  has  been  commonly 
obferved  that  it  is  a  metal  which  occurs  more  rarely  and 
in  fmaller  quantity  than  gold  ;  and  as  it  is  more  ufeful 
than  gold,  it  ought  to  be  more  valued,  if  things  were 
valued  according  to  their  intrinfic  worth  or  ufefulnefs. 
The- only  mines'^in  which  it  was  found  are  thofe  of  Spain 
and  Hungary,  and  feme  in  the  Eaft  and  Well  Indies  j 
thefe  lall  are  the  moll  famous,  and  have  yielded  it  longeft. 
Great  quantities  of  it  are  found,  in  its  metallic  (late, 
among  earthy  and  flony  matter,  generally  in  very  fmall 
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globules.  But  in  fome  parts  it  is  collefled  in  fuch  quan- 
tity that  the  workmen  are  expofed  to  danger,  from  the 
violence  with  which  it  ruQies  out  of  the  caverns,  when 
they  break  them  open.  It  is  found  too  intermixed  with 
the  ores  of  metals,  even  in  hard  flint,  and  in  pyrites ;  and 
a  variety  of  the  ores  of  other  metals  have  globules  of 
mercury  intermixed.  But  it  is  more  frequent  to  meet 
with  ic  in  the  form  of  an  ore,  as  combined  with  fulphur, 
either  conftiiuting  a  dark  red  mafs,  or  produced  by  the 
artificial  compound  called  native  cinnabar,  or  they  are  fo 
united  as  to  form  a  black  fubftance,  like  the  artificial 
iEthiop's  mineral. 

DCXCVL 

The  native  cinnabar  is  very  like  the  artificial,  but 
rot  fo  ftriaited  :  it  is  generally  in  hard  lumps ;  but 
when  ground  to  a  powder  it  produces  a  colour  as 
blight  as  the  other.  It  is  extradled  from  thefe  ores 
always  by  means  of  heat.  When  a  fmall  quantity  is  to 
be  examined  by  an  efTay,  it  is  ufual  to  put  it  into  a  glafs 
retort,  and  to  add  a  quantity  of  iron  filings,  and  the  mer- 
cury comes  over  in  its  metallic  form.  If  it  is  only  com- 
bined with  earthy  matter,  heat  alone  will  ferve.  When 
the  quantity  is  large  they  take  an  iron  pot,  and  fit  it  to 
an  iron  plate,  which  is  perforated  with  holes.  This  is 
inferted  into  another,  with  a  large  mouth  ;  a  fire  is  put 
round  the  upper  pot,  to  the  degree  of  producing  an  ob- 
fcure  heat,  while  the  lower  pot  is  kept  cool,  by  its  com- 
munication with  the  ground,  &c.  But  at  the  mines  they 
follow  a  method  which  is  ftill  more  fimple,  they  have  a 
furnace  in  the  form  of  a  lime  kiln  or  draw  kiln,  only  it  is 
vaulted,  and  there  is  no  ifTue  for  the  fmoke  above  ;  there 
is  only  a  door  by  which  the  workmen  enter  occafionally. 
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and  a  communication  with  a  little  chamber,  from  which 
there  is  an  ilTue  for  the  fmoke.  This  furnace  is  charged 
with  the  ftones,  and  other  materials  which  contain  the 
mercury  ;  the  mercury  is  converted  into  vapours,  which 
pafs  along  the  horizontal  vent,  and  are  conduced  into  the 
chamber  where  they  are  condenfed^  fo  that  only  the  fmoke 
of  the  fuel  efcapes.  In  this  way  large  quantities  are 
managed  at  once,  with  no  expence  of  veffels,  and  with 
very  little  attendance. 

DCXCVII. 
Antimony, 

The  more  volatile  and  brittle  metals,  which,  for  want 
of  dudlility  are  called  femi-metals,  next  follow: 

The  firR  of  which  is  antimony,  or  rather  fulphuret  or 
regulus  of  mercury.  It  has  the  name  of  regulus,  becaufe 
it  is  extraScd  from  a  compound  which  contains  it.  The 
chemifts  do  not  find  this  metal  in  the  markets  in  its  pure 
ftate,  they  are  only  furnifhed  with  a  compound  that  contains 
It,  fo  are  obliged  to  perform  an  operation  upon  it ;  and  as 
they  give  the  name  of  regulus  to  metallic  lumps,  produced 
from  other  fubftances,  in  crucibles,  this  has  got  the  name 
of  regulus  of  antimony.  It  has  been  much  wrought 
upon  by  the  alchymills,  for  what  reafon  is  not  known, 
and  it  has  been  changed  into  a  variety  of  fliapes,  for  the 
purpofe  of  medicine. 

DCXCVJII. 

It  has  a  white  colour,  approaching  to  that  of  filver, 
but  it  is  quite  hard  and  inflexible,  breaks  in  pieces  upon 
being  ftruck,  and  the  fiadlure  reprefents  a  number  of 
planes,  compofed  of  an  aflemblage  of  plates  coherisg 
together.    This  particular  appearance  proceed*  from 
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fomr  particular  Tort  of  cryllallization  in  Its  congelation, 
which  makes  the  parts  collaple  in  this  particalar  manner. 
It  melts  in  the  loweft  degree  of  red  heat ;  if  the  heat  is 
increafed  a  little  more,  efpecially  if  the  air  be  admitted, 
it  evaporates  faft,  fending  out  white  fumes  ;  and  if  a 
folid  body  is  expofed  to  it,  it  condenfes  it  in  the  form  of 
a  white  powder,  which  is  found  to  be  an  oxyd  of  the  metal. 
If  thefe  ileams  are  confined  in  the  veflel,  they  give  ano- 
ther appearance,  and  become  a  fublimed  oxyd.  When 
the  matter  is  put  into  a  crucible,  and  expofed  to  a  ftrong 
red  heat,  only  allowing  a  flow  circulation  of  air  through 
the  veffels,  the  lleams  are  calcined  more  flowly,  and 
condenfe  into  fmall  fliining  fpecular  bodies,  which  have  a 
filvery  whitenefs,  and  from  their  refembllng  fnow  and 
fiU'er,  are  called  the  filvery  flowers,  or  fnow  of  antimony. 
But  we  may  calcine  it  by  means  of  heat  and  air,  with- 
out converting  it  into  vapour.  We  reduce  it  to  a  fine 
powder,  and  expofe  it  to  a  dull  red  heat,  without  melting 
it,  when  it  becomes  an  imperfedl  oxyd,  and  the  powder 
affumes  a  grey  colour,  and  then  becomes  yellowifli,  and 
by  the  continuance  of  calcination  it  becomes  white. 

DCXCiX. 

The  oxyds  of  this  metal  have  different  degrees  of 
fufibility,  as  they  are  more  or  lefs  oxydated.  Thofe  that 
are  perfeflly  white  cannot  be  melted  with  any  degree  of 
heat,  but  evaporate  when  expofed  to  a  very  ftrong  heat 
and  the  adion  of  the  air  at  the  fame  time.  They  are 
eafily  reducible  to  their  metallic  ftate  or  form,  by  melting 
them  with  charcoal  duft,  or  black  flux,  or  a  mixture  of 
fixed  alkali  and  oil,  that  is  foap,  which  forms  a  charcoal 
by  heat. 
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DCC. 

'  In  mixture  the  acids  all  aft  upon  antimony  one  way 
or  other.  Some  of  them  aft  upon  it  in  its  metallic  form, 
others  when  it  is  (lightly  oxydated  ;  but  when  ic  is  highly 
fo,  none  of  them  have  much  eft'eft. 

The  vitriolic  acid  will  not  aft  unlefs  it  is  ftrong,  and 
alfo  with  the  affiftance  of  a  ftrong  heat.  It  is  then 
in  part  decompofed,  and  the  oxyd  formed  combines 
with  the  remaining  acid,  compofing  a  fait  not  cryfial- 
lizable. 

The  nitric  acid  oxydates  and  diffolves  this  metal  in 
the  cold,  the  evaporated  folution  affording  a  fait  deli- 
quefcent,  and  decompofed  by  heat. 

The  muriatic  acid  fcarcely  afts  upon  the  metal,  and  it 
even  diflblves  its  oxyd  flowly  ;  but  by  adding  a  fmall 
quantity  of  nitrous  acid,  producing  the  compound,  which 
is  known  in  chemiftry  under  the  name  of  aqua  regia,  or 
the  nitro  muriatic  acid,  it  diffolves  it  brificly,  red  fleams 
are  thrown  out ;  and  the  folution,  when  evaporated,  forms 
a  concrete,  termed  butter  of  antimony,  which  melts  on 
the  application  of  heat. 

Dccr. 

The  fame  preparation  Is  compofed  alfo  in  a  different 
way,  by  mixing  the  compound  of  mercury  with  the  mu- 
riatic acid,  that  is,  corrofive  fublimate  with  the  antimony. 
Steams  arlfe  that  condenfe  in  the  retort  and  receiver, 
partly  in  a  fluid  form,  partly  of  the  confidence  of  butter, 
and  thus  alfo  is  obtained  the  butter  of  antimony. 

DCCII. 

This  kind  of  fublimate,  or  butter,  is  always  in  part  of 
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«  niiduling  confiflence  at  firft ;  but  if  it  5s  kept  a  little 
expol'cd  to  the  air,  it  attracts  humidity  very  ftrongly,  fo 
as  to  affume  a  fluid  form,  and  appears  very  like  an  oil ; 
but  nil!  it  retains  the  name  of  butter  of  antimony,  or 
more  properly  the  antimonial  cauftic,  in  the  London 
difpenfatory.  It  has  the  fame  corrofive  quality  that  the 
mercury  fublimate  has.  When  water  is  added  in  large 
quantity  to  this  compound,  it  produces  a  fimilar  effeft 
upon  it  as  upon  the  compound  of  mercury  and  the 
fulphuric  acid.  It  attrafls  the  acid,  andoccafions  the  an- 
timony to  be  precipitated  in  the  form  of  a  white  oxyd ;  the 
whole  of  the  acid  is  walhed  off,  and  is  called  mercurius 
vitcE,  or  the  powder  of  algaroth,  but  improperly,  as  it 
does  not  contain  the  fniallefl  quantity  of  mercury. 

DCCIII. 

Ti;e  fame  metal  can  be  combined  with  vegetable  acids^ 
cliiefly  in  their  cxyddied  liate.  Vinous  liqours  become 
violcfitly  emetic  by  means  of  ir.  Some  time  ago  this 
cmttic  wine  was  obtained  in  fome  of  the  foreign  difpen- 
fatories,  in  a  particular  manner.  Cups  were  call  of  this 
metal,  and  the  wine  being  allowed  to  ftand  in  them  became 
emetic,  and  the  quantity  of  the  metal  was  fo  f/nall  that 
the  cups  might  fcrve  for  ever.  But  the  methods  whicU 
are  row  practifed  are  much  more  certain  and  con- 
venient. 

DCCIV. 

With  refpeft  to  the  neutrals,  regu!us  or  fulphuret  de- 
flagrates with  nitre,  and  a  quantity  of  white  fumes 
arife,  which  is  found  to  be  an  impcrfe^l  oxyd  of  the 
metal,  termed  white  oxyd  of  nitre,  and  which  is  found  to 
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be  lefs  fufible,  acccrding  to  the  quantity  of  the  nitrous 
acid. 

DCCV. 

Antimony,  in  the  ore,  is  blended  with  earth  and  ftones, 
and  is  feparated  from  them  by  putting  it  into  a  crucible, 
perforated  in  the  bottom,  and  made  perfectly  clofe  above. 
One  of  thefe  crucibles  Is  put  upon  another  crucible,  with 
a  hole  in  the  lid  of  it ;  and  to  fupport  the  antimony  in 
the  undermofl,  it  is  furrounded  with  fand.  Over  thefe 
a  fire  is  put,  to  give  an  obfcure  red  heat.  \^hen 
the  metallic  matter  melts  it  becomes  fluiJ,  and  runs 
through  the  perforation,  leaving  the  earthy  and  ftony 
matter  behind  it.  The  drofs  remains  in  the  upper  cru- 
cible, confifling  of  ftony  matter,  appearing  porous  from 
the  feparation  of  the  antimony,  and  of  a  black  colour, 
from  a  portion  of  the  mineral  ftill  adhering  to  it.  The 
matter  collefted  in  the  lower  crucible  is  the  metallic 
matter,  combined  with  fuiphur,  and  in  that  ftate  is  called 
crude  antimony,  or  fulphoret  of  antimony.  It  melts  with 
a  gentle  heat,  and  the  parts,  in  cooling,  cryftallizs  in 
oblong  needles. 

DCCVI. 

As  this  is  the  only  operation  to  fit  it  for  fa^e,  and  as  it 
comes  in  this  flate  into  the  hands  of  the  chemiils,  all  the 
operations  are  to  be  confidered  as  done  upon  this  com- 
pound of  crude  antimony,  and  the  efFefl  from  the  appli- 
cation of  heat,  in  different  circumftances,  and  of  the 
different  aftive  folvents,  will  be  underltood  from  the 
knowledge  of  the  two  conftituent  parts,  fuiphur  and  the 
metallic  matter.  The  mod  of  it  evaporates  when  heat  ij 
fuddenly  applied.  Its  evaporation  is  attended  with  a 
degree  of  inflammation,  which  is  vifible  in  the  dark; 


there  is  a  pale  hlae  light,  as  the  fulphur  is  the  mbft  vola- 
tile part.  It  evaporates  0)e  mol\  copioully  firft  ;  and  if 
a  more  moderate  heat  is  applied,  the  fulphur  may  be 
totally  diflipated,  with  little  lofs  of  the  metallic  matter. 
In  this  cafe  the  antimony  is  to  be  reduced  to  a  grofs 
powder,  and  fpread  upon  the  earthern  veflel,  which  is 
gradually  heated  to  the  loweft  degree  of  red  heat,  the 
liilphur  evaporates,  a  luminous  vapour  hovers  over  the 
antimony,  and  the  fmell  of  burning  fulphur  continues 
fome  lime  ;  what  remains  is  an  oxyd  of  antimony. 

DCCVII. 

It  is  from  an  oxyd  obtained  in  this  way  that  the  {jlafs 
of  antimony  is  prepared.  The  roalting  being  fo  managed 
as  to  produce  an  imperfedl  oxydation,  therefore  it  is 
flopped  at  a  certain  time,  which  is  judged  of  by  the 
appearance  of  the  oxyd.  Being  then  put  into  a  violent 
fire,  it  melts  perfeflly  into  a  vitrous  mafs,  and  produces 
what  is  ca'.led  glafs  of  antimony.  As  it  is  prepared,  it  is 
of  a  deep  yellow  or  red  colour.  If  the  calx  is  mere 
highly  oxydated,  the  colour  is  paler.  If  it  is  cot  fufE- 
ciently  calcined,  the  colour  is  fo  dark  that  it  appears 
black  or  opaque.  Such  therefore  are  the  efFeds  of  heat 
upon  crudi  antimony. 

DCCVIir. 

In  examining  the  aflion  of  the  compound  falts  on  ful- 
phuret  of  antimony,  we  find  the  fixed  alkali  flrongly 
attrafls  the  fulphur,  and  ads  upon  it  in  the  ilate  of  a 
watery  folution,  but  more  readily  in  the  way  of  fufion. 
The  antimony  is  reduced  to  a  powder,  and  mixed  with 
the  alkali  which  readily  melts  it — the  alkali  firft  unites 
with  the  fulphur,  and  compofes  a  hepar  fulphurij,  which 
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is  a  pottcrful  diiVolver  of  the  metals  in  fufion.  It  Is  a 
folvent  of  many  with  which  the  folphur  cannot  unite,  as 
gold,  tin,  Sec,  So  it  does  not  occafion  any  feparation  of 
the  metallic  matter  which  remains  combined  with  the 
hepar  fulphuris  thus  formed,  and  the  whole  is  blended 
into  a  glafly-like  compound. 

DCCIX. 

If  but  a  fmall  portion  of  alkali,  as  one  part  to  five  of 
crude  antimony  is  ufed,  it  produces  the  mals  called 
regulus  medicinalis.  It  is  of  a  black  colour  when  re- 
viewed in  the  mafs ;  but  by  the  change  of  colour  it  has 
fome  little  degree  of  tranfparency,  producing  a  powder' 
of  a  reddifh  or  fnuft'-colour.  With  large  proportions 
maffes  are  formed,  which  prove  more  or  lefs  foluble  in 
water,  as  when  one  part  is  melted  with  two  of  the  anti- 
mony. This  mixture  hr.s  fuch  an  attradlion  for  water,  as 
to  deliquiate  when  expofed  to  damp  air.  The  mod 
proper  name  of  thefe  is  hep^rs,  or  fulphurets  of  antimony, 
as  their  quality  depends  upon  the  quantity  of  fulphur 
they  contain. 

DCCX. 

There  is  another  way  of  producing  fulphurets  or  hepars 
foluble,  by  applying  the  alkali  in  the  (late  of  a  watery  folu- 
tion  to  the  antimony  ;  but  it  diflblves  it  more  completely 
when  it  is  heated.  Upon  this  occafion  the  metallic  matter 
is  dilTolved  along  with  the  fulphur.  The  alkali  does  not 
attraft  the  fulphur  fo  ftrongly  as  to  occafion  a  feparation 
of  the  metallic  matter ;  the  fulphur  does  not  adhere  to 
the  alkali  fo  ftrongly  as  pure  fulphur  would  do,  and  re- 
quires more  water  to  its  folution*  The  decompofition 
appears,  when  to  the  foliition  of  the  antimony  is  added  a 
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fmall  quantity  of  an  acid.  There  is  a  copious  preci- 
pitation of  the  reddiih  or  orange  coloured  matter  pro- 
duced, which  is  attended  with  the  fame  foetid  fniell  which 
commonly  attends  the  decompofition  of  the  hepar  ful- 
phurls,  and  a  hydrogenated  hydro  fulphurated  antimony  is 
precipitated,  or  Kermes  mineral.  In  this  precipitation  the 
antimony  proves  more  active  as  a  mineral.  Unlefs  the 
proceis  be  properly  managed,  that  a  fufficicnt  quaiJtity  of 
the  acid  is  employed,  it  is  liable  to  turn  out  unequal. 
When  we  ufe  an  ordinary  fixed  alkali  to  a6l  upon  the 
crude  antimony,  it  will  not  afl  but  wiih  the  afiiftance  of 
a  boiling  heat,  and  the  greatell  part  of  the  folution  fepa- 
ratcs  upon  cooling,  forming  a  precipitate  of  an  orange 
colour.  This  precipitation  is  called  fulphur  auiatum 
antimonir.  The  chemilb  have  given  fanciful  names  to 
fuch  preparations,  from  the  opinion  they  had  of  their 
virtues;  but  in  the  London  dirpenfatory  it  is  more  pro- 
perly called  fulphur  antimonii  precipitaium. 

DCCXL 

The  Kermes  mineral  has  been  highly  valued  In  France, 
for  a  long  time;  it  is  very  fin?.ilar  in  appearance  to  the 
precipitate,  which  is  feparated  in  this  manner,  by  an  acid 
only  ;  the  colour  is  not  fuch  a  bright  red.  The  Kermes 
mineral  retains  a  fmall  quantity,  however,  of  alkali,  which 
the  other  is  free  from  ;  and  the  alkali  diminifhes  the 
quantity  of  acid  in  the  ftomach,  upon  which  the  adivity 
of  the  antimcnial  medicine,  not  combined  with  acids, 
depends. 

DCCXIL 

The  preparations  by  means  of  nitre,  or  nltrat  of 
potaffc,  fall  next  to  be  examined,  and  of  thefe  there 
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are  only  two  or  three  prcparatl  j-.is  now  employed  ;  l  ft. 
The  crocus  mcditinalis  confi.ls  in  mixing  one  part  of 
nitre  with  eight  of  antimony,  which  is  (o  fmall  a  qaaolity 
that  it  hardly  produces  any  deflagration  ;  but  it  promotes 
the  foJubility  of  the  mixture,  av\d  makes  it  break  iikc 
j^lafs,  wi.hout  any  fenfible  degree  of  tranfparency,  but  it 
has' a  brightoefs  refcmbling  that  of  polifhed  Heel;  it 
produces  a  powder  of  a  deep  red  colour,  fimilar  to  that 
of  fulphuret  of  antimony,  mixed  with  a  fmali  poition  of 
iilkdiine  falts. 

DCCXIII. 

Different  proportions  of  the  nitre  and  antimony  have 
been  ured,ast\vo  parts  of  antimony  to  one  of  nitre,  which 
produces  the  preparation  which  Lewis  calls  crocus  antt- 
monli  mitior.  But  that  commonly  called  crocus  antt- 
monii,  and  known  in  this  country  by  the  name  of  crocus 
metailcrum,  confifts  of  equal  parts  of  the  antimony  and 
nitre  ;  and  here  the  nitre  deflagrates  very  violently.  By 
this  proportion  a  mafs  is  obtained,  which,  on  infpeflion, 
coofjih  of  a  w/hiiifh  matter  that  i«  more  fdiine,  and  a 
vitrified  fubftante  of  a  deep  yellow  or  reddifh  colour 
is  produced.  If  the  whole  is  melted  in  a  crucible,  they 
feparate  more  completely  ;  the  vitrified  matter  is  found 
byitfelf,  refembling  the  liver  of  fome  animals,  fo  by  fome 
is  called  the  liver  of  antimony  ;  but  it  is  belter  to  confine 
that  term  to  the  preparations  with  alkaline  falts. 

DCCXIV. 

If  two  or  three  parts  of  nitre  is  employed,  the  fulphur 
is  more  completely  confumed,  and  the  metallic  part  cal- 
cined into  a  white  oxyd.  li  confills  of  the  calx  of  anti- 
mony, which  when  fcparated  by  water  from  other  matters. 
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affords  a  white  calx  or  oxyd,  called  diaphoretic  antimony. 
James's  powder  is  a  preparation  like  that:  from  the  moll 
authentic  accounts  it  appears  to  be  crude  antimony,  from 
which  the  fulphur  is  to  be  evaporated  by  roalling,  and 
the  calx  is  mixed  with  an  equal  quantity  of  nitre,  and 
kept  red  hot,  which  burns  the  fulphur  and  oxydates  the 
metallic  matter  to  fuch  a  decree  as  to  render  it  foluble 
in  acids.  When  it  is  calcined  to  a  flill  higher  degree,  it 
lofes  its  folubility  in  acids,  and  it  is  freed  from  every 
e..traneous  faline  matter  by  water.  In  the  Eufiiburgh 
difpenfatory  it  is  called  calx  antimonii  nitrata. 

DCCXV. 

Wine,  and  the  acetous  acid,  diUbJve  antimony.  'J  he 
tartarous  is  alfo  much  employed,  and  the  principal  me- 
dicine now  univerfallv  ufcd  is  the  emetic  or  antimonial 
tartar.  The  tartarous  acid  does  not  a£t  fcnfibly  on  the 
crude  antimony  but  when  moderately  oxydated  and  ren- 
dered foluble  in  acids.  So  both  this  preparation  and  the 
wine  of  antimooy  are  prepared  with  waftied  crocus,  or  the 
nitrous  oxyds. 

DCCXVI. 

The  crocus,  or  nitrous  oxyd,  is  obtained  by  mixing  equal 
parts  of  antimony  and  nitre,  and  deflagrating  the  mi,vture. 
This  renders  the  metal  fufible,  being  in  that  moderate  Ihte 
of  oxydation  in  which  it  is  moil  fofuble  in  acids,  and  this 
repeatedly  vvaflied  in  hot  water,  is  called  the  wafhed 
crocus  of  antimony.  But  in  the  apothecaries'  fliops  we 
meet  with  a  preparation  which  is  totally  different  from 
this,  and  has  the  opacity  and  black  colour  of  the  regulus 
medicinalis,  and  if  ground  to  powder  it  has  a  dark,  dirty, 
purple  colour,  whereas  the  crocus  is  of  a  deep  yellow,  or 
of  the  colour  of  the  liver  of  fome  animals  j  and  the  powder 
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is  of  a  blight  yellow  colour.  This  falfe  preparation  i-i 
formed  by  racking  and  deflagrating  the  antimony  with 
an  under  proportion  of  nitre,  or  thty  even  ufe  a  portion 
of  fixed  alkali  inftcad  of  nitre.  A  great  quantity  of  this 
preparation  is  ufed  for  horfcs,  and  the  demand  for  it 
has  occalioncd  attempts  to  prepare  it  cheaper,  (o  they 
have  left  out  a  confidcrable  part  of  the  nitre,  as  being  the 
Kioft  coHIy  article;  here  therc^'orcthe  greatcft  part  of 
ti.e  fulphur  remains,  and  the  n:)etal  has  little  more  folu- 
bility  tlfun  the  antimony  in  its  crude  ftate  ;  and  hence 
we  have  had  fo  many  co.TipIaints  of  the  uncertain  efticacy 
t)f  the  tartar  «inetic,  or  tartarifed  antimonial  wine. 

DCCXVII. 

It  is  true  that  there  are  oiber  circumil;nc;s  which 
may  occafion  a  difference  of  ftrength.  Thus  with  refped 
to  the  vinum  emeticum,  the  wine  may  vary  in  acidity,  or 
its  quantity  of  oxygen,  and  diiTolve  only  a  portion  of  the 
anti!nony>  in  proportion  to  its  acidity.  And  in  preparing 
the  tartar  emetic  much  depends  upon  the  fine  pul- 
verization of  the  glafs,  as  folid  fubftances  are  diflblved 
the  more  readily  the  more  fubtilly  their  furfaces  are 
divided.  It  is  alfo  necedary  to  keep  the  tartar  boiling, 
when  it  a£ls  upon  the  antimony,  as  it  is  not  foluble  in 
cold  water  itfelf,  and  we  ir.uft  ufe  a  proper  quantity  of 
water  to  keep  it  dilTol vcd  ;  it  muft:  exceed  the  quantity 
of  tartar  at  leaft  24  times,  otherwife  it  will  not  s6l  pro- 
perly, not  being  held  diflolved  ;  and  the  apothecaries,  not 
attending  to  thefe  circumllances,  have  produced  tartars 
very  difterent  in  point  of  flrength. 

DCCXVlir. 

In  order  to  find  a  means  of  enabling  us  to  judge  if  they 
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are  properly  prepared,  we  do  it  by  examining  its  folu- 
biiity,  it  being  the  more  foluble  the  more  it  is  faturated 
with  antimony  ;  and  the  difference  of  emetic  tartar,  in  this 
refpedl,  is  very  confiderable,  though  now  the  preparations 
in  Britain  are  generally  of  the  proper  degree  of  ftrength, 
and  if  rightly  prepared^  one  ounce  of  water  will  difl'olve 
»■  52  grains. 

DCCXIX. 

Bi/muth. 

BIfmulh,  the  next  metal,  bears  a  confiderable  refem- 
blance  to  antimony  in  its  external  appearance.    It  is 
nearly  as  brittle,  though  it  bears  an  impreffion  from  a 
ftroke  of  the  hammer  which  antimony  will  not  do,  but 
breaks  like  glafs.    When  broken  it  (hews  an  aflemblage 
of  plates,  with  a  Ihining  furface  ;  befides,  it  is  much 
heavier  than  antimony,  and  the  colour  is  a  little  yellowifh, 
of  a  reddifli  call.    It  is  alfo  more  fufible,  melts  long 
before  it  becomes  red  hot,  and  melts  into  a  more  fluid 
fubftance  in  the  fire  than  moll  of  the  other  metals  do.  It 
is -alfo  lefs  volatile,  though  it  evaporates  in  a  ftrong  heat. 
It  is  eafily  oxydated,  and  the  oxyd  is  eafily  fufible  in  a- 
moderate  red  heat.    It  is  one  of  the  moft  powerful  fol- 
vf nts  of  the  earthy  fubllances,  with  which  it  forms  a 
glafl'y  compound.    In  thefe  properties  it  greatly  refemblea 
the  oxyd  of  lead. 

DCCXX. 

The  oxyd  is  got  from  bifmuth,  by  e.vpofing  a  freih 
furface  to  the  air,  or  more  quickly  by  fcorification.  It 
runs  ofF  the  furface  of  the  metal  like  oil,  and  leaves  a 
Irefii  furface  expofed  to  the  air.  The  calx  concreting 
after  fufion,  forms  a  mafs  of  a  foliated  texture,  like  the 
oxyd  of  lead, 
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DCCXXI. 

The  afllon  of  the  acids  on  bifmuth  is  pretty  much  the 
fame  as  on  the  other  metallic  fubftances. 

The  fulphuric,  by  the  affiftance  of  a  boiling  heat,  oxy- 
dates,  and  di/Tolves  a  part  of  the  metal  ;  but  the  nature  of 
the  compound  has  not  been  particularly  examined. 

The  nitric  acid  is  the  moft  ready  folvent  of  the  bif- 
muth.   The  muriatic  does  not  a£l  fo  well.    The  nitrous 
dilTolves  the  bifmuth  with  violence,  and  copious  red  va- 
pours break  out,  confiding  of  nitrous  gas  and  nitrous  acid. 
At  firft  the  folution  is  of  a  greenilh  colour,  but  upsn 
ftanding  fome  time  it  becomes  colourlefs,  or  the  green 
colour  is  very  much  diluted.    This  folution,  when  diluted 
with  water,  is  decompounded,  and  a  white  oxyd  is  pre- 
cipitated, which  is  an  oxyd  of  the  bifmuth,  and  is  called 
inagiilery  of  bifmuth,  and  is  fuppofcd  to  be  the  pearl 
«vhiie,  which  is  fold  by  the  perfumers  as  a  cofmetic.  But 
ihe  pearl  while  feems  rather  to  be  a  combination  of  the 
Qxyd  of  bifmuth  with  the  acid  of  tartar,  the  bifmuth  being 
precipitated  from  the  nitrous  acid  by  means  of  tartar 
diffolved  in  water,  or  a  folution  of  foluble  tartar,  whereas 
this  precipitate  by  water  retains  a  fmall  portion  of  the 
nitrous  acid,  which  renders  it  highly  corrolive  and  unfit 
for  what  the  pearl  white  is  employed  for. 

The  muriatic  acid  has  little  attiaftion  on  bifmuth, 
except  when  an  oxyd,  or  when  it  is  ufed  in  a  boiling  heat. 
The  muriat  of  bifmuth  dillilled  forms  a  thick  foft  mafs ; 
but  it  has  been  found  applicable  to  no  particular  purpofe. 
The  acetous  acid  produces  an  acerbent  ftyptic  folution. 
The  alkalies  dlffolve  it  after  it  is  precipitated  from 
acidj,  particularly  the  ammonia. 
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Whhfulphur  it  forms  a  mafs  fimilar  to  crude  antimony  ; 
and  what  is  particular,  the  oxyd  combines  with  the  Ril- 
phur  as  well  as  the  metals. 

DCCXXir. 

Several  experiments  have  been  made  upon  the  mixture 
of  bifinuth  with  other  metallic  lubftances.  Zinc  and 
cobalt  can  be  made  to  combine  with  ic.  The  effefls  it 
has  upon  the  reft  are  generally  to  change  their  colour 
and  render  them  brittle,  and  ihefe  metals  which  are  cal- 
cinable  do  fo  more  readily  when  mixed  -with  bifmuth. 
Such  compounds  too  are  remarkably  fufible,  more  than  in 
proportionf  to  their  fufibility  in  their  feparate  ftate  ;  fo  it 
enters  into  the  compofuion  of  the  folders  of  the  more 
fufible  metals,  as  for  lead  and  tinr,  and  on  this  account  it 
forms  with  mercury  more  fluid  amalgams,  added  to  other 
metals,  as  in  dlfTolving  lead  lodged  deep  in  wounds  it  may 
be  added  to  the  mercury.  Some  time  ago  it  was  faid  to 
be  made  ufe  of  for  adulterating  mercury,  enabling  it  to 
diflblve  more  lead  ;  but  the  appearance  is  fo  different 
when  the  mercury  contains  other  metallic  fubftances,  that 
it  is  not  eafy  to  deceive  pcrfons  who  have  the  leaft  (kill 
in  that  matter. 

DCCXXIir. 

Sometimes  a  little  of  this  metal  is  added  to  the  com- 
p.jfition  of  printers'  types,  to  make  it  more  fufible.  t 
Mixed  with  lead,  tin,  and  mercury,  it  forms  a  fluid  amal- 
gam, with  which  the  infide  of  glafs  globes  are  foiled. 
When  warmed  this  mixture  leaves  a  train  beliind  it, 
and  foils  the  glafs,  as  the  globes  can  be  foiled  by 
means  of  a  fmall  aperture  on  one  fide  of  it,  at  which  the 
mixture  is  pourfd  in,  and  when  cold  it  becomes  hard, 
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With  regard  to  Its  origin,  it  is  foifnd  moft  plentifully 
in  Saxony  ;  fome  of  it  is  alfo  found  in  France  and  in 
England ;  veins  of  it  are  found  containing  no  other 
xnetal :  *but  more  commonly  it  is  found  in  ores  which  are 
highly  arfenical,  as  in  the  ore  of  cobalt,  as  is  the  cafe  in 
Saxony.  Jt  is  feparated  by  the  operation  of  roafting,  as 
the  arfenic  is  feparated.  The  fole  of  the  oven  has  an 
inclination  to  one  fide,  and  the  bifmuth  melts  by  the  heat 
raifed  for  feparating  the  arfenic,  and  runs  down  to  the 
Jovver  fide,  where  there  is  a  channel,  conducing  it  into  a 
receiver,  the  calx  of  the  other  metal  remaining  alone  on 
the  floor. 

/  DCCXXV. 

Zinc, 

The  next  metal  bearing  fome  refemblance  to  antimony 
and  bifmuth,  is  zinc.    It  has  a  plated  texture,  a  greater 
degree  of  fofmefs  than  bifmuth.    It  will  admit  of  being 
lengthened  out  to  fome  degree,  fo  it  is  more  difficultly 
broken  in  pieces.    It  cannot  be  powdered  by  pounding, 
as  the  other  two,  and  the  colour  inclines  to  bluilh,  re- 
iembling  more  the  colour  of  antimony,  but  it  has  more  of 
the  bluilh  caft.    It  is  among  the  more  fufible  metals,  and 
melts  when  red  hot.    In  a  white  heat,  in  clofe  vefTels,  the 
whole  arifes  in  vapouts,  and  is  condenfed  again  without 
any  change  ;  but  in  the  open  air  it  takes  fire,  and  burns 
rapidly,  with  a  crackling  noife,  and  fmoke  arifes  which 
adheres  to  any  body  in  the  way.    So  the  moft  eafy  way 
of  calcining  it  is  to  place  a  crucible  in  a  melting  furnace, 
with  about  one  ounce  of  the  zinc  pu'  into  it.  When 
heated  to  a  ftrong  red  heat,  it  begins  to  take  fire,  at  leall 
upon  being  ftirred  with  an  iron  rod,  which  breaks  a  cal- 
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cined  pellicle  upon  its  furface,  and  admits  the  air,  and  the 
oxyd  is  condenfed  upon  the  fide  of  the  crucible,  or  a  great 
j)art  of  it  attaches  itfelf  to  the  bottom  around  the  burning 
zinc.  When  a  certain  quantity  of  the  oxyd  is  produced, 
it  is  very  bulky,  and  then  it  is  neceflary  to  ftir  it  again, 
and  e.\pof«  the  furface  of  the  metal  to  the  aftion  of  the 
air.  When  it  is*totally  burnt  we  put  in  a  little  more,  and 
carry  on  the  operation  till  that  is  likewife  burnt ;  then  we 
may  take  out  the  oxyd  which  is  formed,  as  the  quantity 
will  prove  an  obfiacle  to  the  convenient  calcination  of  any 
more  :  it  is  done  with  an  iron  fpoon.  This  is  the  moll 
convenient  procefs. 

DCCXXVI. 

This  metal  ihews  the  ftrongeft  attraflion  for  acids  of 
any  whatever.  It  is  OAydated,  and  diflblves  in  them  all, 
without  exception  ;  in  moft  with  great  violence. 

The  nitrous  acid  diflblves  it  with  hea:  and  ebullition, 
and  the  extrication  of  red  vapours,  or  nitrous  gas,  as  ufual. 
And  the  fulphuric  and  muriatic  acids  alio  difiblve  it  with 
great  effervefcence. 

The  vegetable  acids  a£l  alfo  very  readily  on  it,  and 
acquire  a  fweetiih  flyptic  tarte,  as  from  lead. 

DCCXXVII. 

With  regard  to  the  other  metals  there  are  none  with 
which  it  will  not  combine,  except  bifmuth  and  nickel.  It 
is  difpofed  to  unite  with  iron,  but  the  iron  muft  be  heated 
i'o  much  that  the  zinc  takes  fire,  and  is  loft  ;  and  in  this 
cafe  it  is  apt  to  carry  ofF  a  part  of  the  other  metal,  par- 
ticularly of  thofe  metals  which  are  moll  calcinable.  So  it 
has  the  leall  effe<fl  m  this  way  upon  gold  and  filver. 
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DCCXXVIII. 
The  moil  ufeful  combination  with  tin  is  to  produce 
the  compound  called  pewter.  Tin  is  the  predominant 
ingredient,  but  by  itfelf  it  Is  too  fof:,  and  it  is  neceflary 
to  add  other  metallic  fubftances  to  give  it  hardnefs,  and 
zinc  anfwers  the  beft,  its  whitenefs  refembling  that  of 
filver,  only  it  is  too  eafily  affefted  by  acids. 

DCCXXIX. 

With  copper  zinc  produces  brafs,  and  other  compounds, 
called,  by  the  foMerers,  fpelter  folders.    And  it  produces 
with  copper  the  imitation  of  gold,  called  princes  metal, 
the  zinc  giving  a  yellow  colour  to  the  copper,  though  ft 
is  white  itfelf.    It  does  not  diminifh  the  duflility  much, 
refembling  gold  in  appearance  and  colour.    It  has  fuch  a 
toughnefs  and  dufiility  as  to  be  beat  oat  under  the  ham- 
mer, and  to  be  drawai  into  very  fine  wire,  and  has  a  cer- 
tain confidence  rendering  it  a  fitter  material  for  workmen  ; 
and  being  lefs  tough  than  the  copper,  it  is  eafier  made 
into  a  variety  of  ute^.fils,  and  has  farther  the  advantage 
of  bearing  better  the  effedls  of  the  air.    The  preparations 
of  copper  and  zinc,  to  produce  the  exadt  imitation  of  gold, 
have  been  confidered  by  feveral  chemllls,  and  it  is  found 
that  nearly  an  equal  weight  is  neceflary  ;  but  unlefs  they 
are  fine,  they  produce  a  brittle  metal.    The  copper  muft 
be  refined  by  means  of  lead  from  fulphur  and  arfenic, 
which  adhering  very  llrongiy  to  the  copper,  it  forms  a 
very  brittle  compofition.    Many  manufadturers  pretend 
to  fecrets  in  this  way,  and  to  produce  better  compofiiioDS 
than  ordinary, 

DCCXXX. 

With  regard  to  the  origin  of  the  metal,  for  a  long 
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time  we  were  fuppHed  only  from  two  fources,  the  Eail 
Indies  and  China  ;  the  only  other  place  was  from  Ger- 
many, from  a  particular  ore  at  Ramelfburgh.    We  had 
no  account  of  the  procefs  ufed  in  the  Eaft  Indies,  but  the 
procefs  ufed  at  Ramelfburgh  was  preicy  well  known. 
The  ore  is  wrought  chiefly  for  {ilver,  but  there  is  a  large 
propordon  of  lead,  and  befides  there  is  a  quantity  of  the 
ore  of  zinc.    In  working  this  compound  ore  they  melt 
it  in  the  ufual  furnace.    Having  a  quantity  of  loofe  char- 
coal at  the  bottom,  the  lead  runs  down  to  a  cavity,  de- 
fended from  the  aftion  of  the  heat  and  air,  that  it  may 
be  burnt.    In  the  furnace,  or  tower,  in  which  the  fufion 
is  performed,  there  is  oppofite  to  the  naffal  of  the  bellows 
the  oppofite  wall  of  the  famace,  compofed  of  two  thin 
Itones,  one  next  to  the  fire,  the  other  next  to  the  external 
air,  and  a  cavity  between  them  ;  for  there  is  a  thin  par- 
tition formed  between  the  tower  and  the  external  Hone, 
or  the  front  wall  is  double.    That  part  of  the  ore  con- 
taining zinc  is  by  the  heat  and  contad  of  ihs  fuel  reduced 
to  its  metallic  ftate,  and  being  converted  into  vapours, 
thefe  are  drawn  iorwards  towards  this  partition,  through 
the  interftices  of  the  ftones,  into  the  cavity  in  the  middle 
of  the  wall,  and  the  external  partition  which  defends  therai 
from  the  external  air,  is  kept  eool  by  throwing  water 
upon  it,  the  fteams  are  condenfed,  and  after  a  day  or  two, 
or  more,  fuch  a  quantity  of  zinc  is  collefted,  that  it  is 
worth  while  to  take  it  out ;  fo  in  this  way  a  fort  of  dillil- 
lation  of  the  zinc  is  carried  on. 

Dccxxxr. 

This  was  the  only  place  where  zinc  was  obtained  in 
Europe,  although  the  ores  of  it  were  fufficiently  known 
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as  Tudi,  from  their  efFeft  in  making  brafs.    They  contain 
the  zinc  in  the  ftate  of  an  oxyd,  and  form  mailes  of 
different  degrees  of  hardnefs.    They  are  generally  of  a 
yellowifli  colour,  fome  refembling  a  llone,  fo  commonly, 
called  lapis  calaminaris,  or  calamine  ftone.    This  has 
been  long  employed  in  the  making  of  brafs;  and  confi- 
dering  the  efFeft  of  the  zinc  in  this  way,  they  concluded 
that  it  was  the  ore  of  this  metal.    The  calamine  is  gene- 
rally feparated  from  fulphur  adhering  to  it,  or  other  ores 
mixed  with  it,  then  it  is  ground  to  ponder,  and  mixed 
with  a  quantity  of  charcoal  duft,  and  put  into  pots  or 
crucibles ;  over  this  are  laid  plates  of  copper,  then  over 
thefe  more  of  the  mixture,  (Iratum  fuper  flratum  ;  and  a 
number  of  vefTels,  charged  in  this  manner,  are  put  into  a 
furnace,  and  the  heat  is  raifed  fo  as  to  bring  the  brafs 
into  fufion.    Tiie  furnace  is  then  allowed  to  cool,  and 
they  find  the  copper  converted  into  brafs,  and  it  is  found 
to  have  increafed  |  of  its  weight  during  the  prccefs. 

DCCXXXII. 
Lead. 

We  next  come  to  lead,  which  is  the  foftcH;  of  all  the 
metals :  it  is  fo  totally  void  of  elafticity,  that  it  produces 
no  found,  when  ftruck.  But  though  it  is  remarkably 
foft,  it  is  generally  leaft  duftile  and  malleable ;  it  cannot 
be  beat  into  thin  leaves,  or  drawn  into  fine  wire.  It  has 
but  a  fmall  cobefion  of  parts  :  its  fufiblity  is  well  known. 
It  is  alfo  volatile  in  that  degree  of  heat  which  makes  it 
calcine  faft,  if  the  free  air  is  admitted.  When  it  is 
I  paffing  from  its  ftate  cf  fluidity,  it  palTes  through  a  par- 
ticular Hate,  in  which  it  can  be  eafily  divided  into  fmall 
particles;  cooling  it  gradually, and  ftirring  it  with  a  ftickj 
the  pans  cohere  lik«  wet  fand ;  and  ftirrirg  it  brifkly,  it 


METALS.  325 

is  divided  into  particles,  like  feeds,  and  this  is  called 
granulation.  This  is  fotnetimes  managed  by  having  an 
oval  wooden  box,  the  midJle  of  which  is  rubbed  with 
chalk ;  the  melted  lead  is  inclofed  in  this,  and  ftiaken 
violently,  and  a  quantity  of  it  is  reduced  t©  thefe  grains  ; 
but  the  procefs  fucceeds  better  in  the  other  way,  when  it 
is  put  into  an  iron  mortar,  which  cools  more  flowly,  and 
allows  more  time  for  dividing  its  parts,  when  it  is  in  that 
particular  flate  of  cohefion. 

DCCXXXlir. 
The  manner  of  making  it  into  ftiot  is  fufiiciently 
curious.  Jt  is  made  to  run  through  an  iron  cylinder  into 
a  quantity  of  water,  to  which  a  little  arfenic  or  orpiment 
is  added,  which  difpofes  it  to  afTume  the  form  of  round 
drops,  but  only  a  nuirber  of  them  are  round,  the  moft  of 
them  are  in  the  form  of  pear?,  conical  ;  thefe  are  fepa- 
r.ited  by  making  the  whole  run  down  an  inclined  plane, 
they  running  to  a  fide.  The  fliot  is  afterwards  divided 
into  different  fizcs,  by  means  of  iron  fieves. 

DCCXXXIV. 
This  metal  is  very  calcinablc  in  a  heat  a  little  above 
that  neceffitry  to  its  fufion.    When  it  is  merely  kept 
melted  in  the  fire,  it  is  foon  tarnifhed,  a  pellicle  is  formed, 
or  rmperfedl  oxyd  ;  and  drawing  this  afide,  and  expofing 
a  freth  furface  to  the  air,  that  in  like  manner  becomes 
tarnifned,  and  fo  we  can  form  the  whole  into  a  drcfiy  fkin. 
It  is  thas  formed  into  a  kind  of  grey  or  green  coloured 
powder,  which  is  an  imperfedt  oxyd  of  the  metal  The 
lead  is  oxydated  more  quickly,  in  the  way  of  fcorificaiion, 
by  a  flronger  heat ;  it  colledh  into  a  drolTy  cover  over 
die  lead,  and  unlcfs  it  is  fcparatcd  or  blcwn  off,  the  fcori- 
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fication  does  not  proceed  very  fafl.  Great  quantities  of 
lead  are  changed  very  often,  in  a  procefs  of  this  kind,  in 
tlie  operation  of  ft'parating  filver  from  lead.  There  are 
few  lead  ores  which  do  not  contain  fome  filver  ;  fo  the 
lead  is  feparated  by  fcorification,  and  the  filver  is  not 
oxydated,  but  remains  in  its  roetaliic  ftate  entire,  when 
the  lead  is  calcined. 

DCCXXXV. 
The  procefs  ia  this  large  way  is  managed  by  heating 
the  lead  on  a  hearth,  till  it  is  heated  to  the  fcorifying 
degree  ;  by  means  of  two  pairs  of  bellows,  the  air  is  di- 
rected cn  the  middle  cf  the  furface  of  the  melted  lead, 
wliich  makes  it  fcorify  very  faft,  and  at  the  fame  time  the 
Icorified  parts,  or  melted  litharge,  is  blown  ofF  towards 
the  oppofite  fide,  where  there  is  a  channel  to  condudl  it 
out  of  the  furnace,  otherwife  it  would  cover  the  furface, 
and  defend  it  from  the  aftion  of  the  air,  and  thus  it  is 
had  in  (hining  fcaly  particles,  of  a  reddilh  colour.  When 
it  is  allowed  to  cool  in  reft  and  tranquillity,  it  forms  ^ 
folid  mafs,  having  a  yellowilh  colour;  the  internal  texture 
refembles  fome  of  the  talky  biddies  and  antimony,  zinc,  or  ■ 
bifmuth.    It  is  corr.pofed  of  plates,  affembled  together  ia 
cryilailizations,  and  it  is  called  litharge. 

DCCXXXVJ. 
This  oxyd  does  not  fufFer  much  change  from  the 
aftion  of  heat  and  air  alone.  It  is  volatilized  till  it 
totally  difappears ;  but  it  changes  its  appearance  great1y> 
when  oxydated  with  a  reberated  flame  of  wood.  It  is 
reduced  to  a  fine  powder,  and  expofed  on  the  fole  of  an 
oven,  fo  that  the  flame  may  be  beat  down  by  the  arch,  fo 
as  to  play  upon  the  furface,  the  vent  being  in  the  oppoQte 
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fi.'e  of  the  oven,  called  malHcott.  This  changes  Its  colour 
graiually  to  an  orange,  and  ends  in  a  pretty  bright  red, 
and  it  is  called  red  lead,  or  minium.  This  requires  two 
or  three  days;  the  calx  muft  be  frequently  ftirred,  and 
care  taken  that  the  heat  be  not  raifed  too  high,  fo  as  to 
bring  it  into  fufion,  otherwife  it  lofes  the  red  colour,  and 
forms  litharge.  All  thefe  calces  are  very  fufible,  though 
not  fo  much  fo  as  lead  itfelf. 

Dccxxxvir. 

We  have  alfo  the  litharge  auriet  argenti.  The  litharge 
auri  is  more  of  a  yellow  or  orange  colour,  and  is  gene- 
rally produced  in  the  procefs  for  extrafting  filver  from 
lead,  the  heat  being  raifed  by  the  flame  ol  wood,  which 
gives  it  a  little  of  the  orange  caft.  In  other  cafes,  where 
the  heat  is  produced  by  means  of  other  fuel,  the  litharge 
is  more  of  a  whitifh  colour,  retaining  fome  of  the  lead 
intermixed.  But  thefe  terms  are  now  laid  afide,  as  there 
is  only  one  fort  of  oxyd  of  lead,  and  the  colour  depends 
only  on  the  circumftances  of  the  oxydatlon. 

DCCXXXVIII. 
The  calces  of  lead  eafily  return  to  their  metallic  Uate, 
by  melting  them  with  -|-  part  of  their  weight  of  coaly 
matter.  Thus  when  we  burn  common  red  wafers,  which 
are  m^de  of  fome  kind  of  parte,  coloured  with  red  lead, 
ifwefet  fire  to  them,  after  the  moft  volatile  parts  are 
difiipated,  while  the  charcoal  is  burning,  little  drops  of 
lead  form. 

DCCXXXIX. 
Thefe  oxyds  are  alfo  revived  by  their  funon  with  fome 
Other  metalf,  as  iron,  &c.    If  litharge  is  melted  with 
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filings  of  iron,  the  moft  part  of  it  is  rcilored  to  it? 
metallic  ftate,  and  moll  part  of  the  filings  are  fcorified. 
From  this  is  underftood  the  ufe  of  the  greafc,  and  other 
oily  fubftances,  ufed  in  melting  lead,  greafe,  tallow,  or 
re  fin,  when  the  furface  becomes  bright  again.  Thefe 
fubftances  a6l  partly  by  ablbrbing  the  oxygen  of  the  calx, 
making  the  metal  return  to  the  form  of  lead.  They 
eafily  endure  the  degree  of  heat  fofficient  for  melting  the 
lead;  and  being  lighter,  they  al*vays  keep  at  the  top, 
and  prevent  the  adlon  of  the  air. 

C  C  v»  X  L . 

Lead  has  a  Itrong  attra£\ion  for  the  fulphuric  acid,  with 
which  it  forms  an  infoli^ble  compound,  and  added  to  a 
folution  made  by  other  acids,  it  precipitates  them,  and 
foims  a  finrjilar  compcund  ;  and  this  not  only  happens 
when  the  pure  acid  is  added,  Lut  when  a  {At  is  added, 
which  contains  it  in  however  i'o  fmall  a  quantity,  a  pro- 
portional part  precipitates ;  fo  a  folution  of  lead  in  other 
dcids  is  a  very  nice  teft  of  the  vitriolic  acid  in  mineral 
waters.  So  when  there  is  added  to  water,  containing  a 
folution  of  lead,  the  moft  minute  quantity  of  the  vitriolic 
acid,  a  tu^bidnefs  enfues,  and  precipitation.  This  does 
not  take  place  with  the  nitrous  acid,  and  the  fame  thing 
happens  when  the  compounds  of  this  acid  with  the  fixed 
alkalies  are  ufed.  But  though  the  vitriolic  acid  fhews 
fuch  a  fuperior  attraftion  for  lead  diffolved  in  other  acids, 
it  ads  flowly  on  the  lead,  except  as  an  oxyd. 

DCCXLI. 

The  nitrous  acid,  or  aqua  fortis,  is  the  moft  ready 
folvent  of  this  metal  ;  it  produces  a  perfeft  folution  with 
ipoderated  effcrvefcence,    The  foliation  can  be  redyced 
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to  the  form  of  a  dry  fait,  or  nltrat  of  lead,  affording 
white  cryftals. 

DCCXLir. 

The  muriatic  acid  forms  a  white  oxyd,  which  has  3 
moderate  degree  of  folubility  in  water.  It  unites  with 
the  lead  more  readily,  by  adding  any  neutral  fait  which 
contains  the  muriatic  acid,  to  a  folution  of  lead  in  the 
nitrous  acid;  thus  a  precipitate  of  the  lead  and  muriatic 
acid  is  occafioned.  The  muriat  of  lead,  expofed  to  a 
moderate  heat,  melts  into  a  tranfparent  horn-like  matter, 
caHed  plumbum  corneum,  from  its  fimilarity  to  a  com- 
pound produced  from  filver,  which  melts  in  the  fame 
manner,  prove<!  tranfparent  and  flexible,  and  is  fo  foft 
as  to  be  cut  with  *a  knife  like  a  horn  ;  fo  from  its  re- 
femblance  to  horn  in  thefe  particulars,  it  has  been  called 
argcntum  corneum,  and  its  only  remarkable  quality  is 
a  powerful  artringency  ;  it  is  the  moft  powerful  allringent 
fubllancc  of  any  to  be  met  with. 

DCCXLIIl. 

The  other  acids  aft  chiefly  on  lead,  in  the  flate  of 
oxyd.  They  adl  efpecially  on  a  rull  of  lead,  a  particular 
oxyd  or  corrofion  formed  by  means  of  the  vegetable  acid 
itfelf.  This  preparation  is  much  ufed  in  fome  of  the 
arts,  and  is  well  known  under  the  name  of  white  lead  or 
cerufs.  It  is  obtained  by  expofing  plates,  in  cljfe  diftil- 
Jing  ve/Tejs,  to  vinegar,  v/hich  is  kept  conftantly  riling  in 
fleam.  The  plates  are  foon  covered,  to  a  confiderable 
thicknefs,  with  this  corrofion,  which  ftarts  oft'  on  the  lead 
being  unfolded;  and  this  being  reduced  to  a  fine  powder, 
is  called  white  lead.    Ic  is  chiefly  from  this  fortof  corro- 
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fion  the  combir>ation  of  the  vegetable  acids  with  lead  are 
obtained. 

DCCXLIV. 

The  cerufs,  digefted  with  vinegar,  communicates  a 
fweet  aftringent  talle  to  it,  and  tai?es  ofF  its  acidity.  The 
folution  being  evaporated,  afFords  a  fait  which  readily 
diflblves  in  water,  and  from  its  fweetifh  tafte  is  called 
faccharum  faturni,  or  ccrufla  acetata.  When  it  is  de- 
fired  to  have  it  in  more  folid  Cryftals,  it  may  be  dif- 
folved  with  more  vinegar,  and  evaporated  again,  whereby 
a  greater  quantify  of  oxygsn  is  combined  with  che  lead, 
and  forms  a  more  foluble  cryflaliizable  fait. 

DCCXLV. 

All  the  oxyds  of  lead  are  eafily  decompounded  by  the 
application  of  alkalies,  or  abforbent  earths.  Thus  the 
folution  of  lead  in  the  nitrous  acid,  diluted  with  water,  is 
rendered  turbid,  by  the  fmalleft  quantity  of  alkali,  or 
calcarious  earth. 

DCCXLVI. 

The  effe£ls  of  alkaline  falts  upon  lead  are  not  different 
from  thefe  they  produce  on  the  metallic  fubftances  in 
general.  Melted  wi.h  lead  they  diiTolve  or  corrode  a. 
part  of  it,  cfpecially  in  their  cauflic  ftate,  and  nitre  cal- 
cines it  in  a  proper  degree  of  heat,  converting  it  into 
litharge ;  and  as  the  proportion  of  nitre  is  but  fmall, 
there  is  no  confiderable  deflagration. 

DCCXLVII. 

In  the  hiftory  of  moft  otRer  metals  not  much  ij  to  be 
faid  with  refpeft  to  the  earths ;  but  this  is  not  the  caTe 
with  refpcft  to  lead.    One  of  its  moft  diftinguiihing  or 
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ufeful  qualicies  is  a  power  which  its  QxyJ  poflefles  of 
melting,  or  diffolving  more  or  lefs  readily,  all  the  earthy 
fubftances,  without  exception,  uniting  with  them  in  the 
form  of  a  glafs.  It  has  this  property  in  fo  eminent  a 
degree,  that  no  veffels  can  confine  it,  for  any  time,  in 
the  fire;  and  as  it  is  employed  in  metallurgical  opera- 
tions, it  is  ufual  to  mix  it  with  earthy  matter,  to  abate 
this  diffolving  power,  and  it  is  called  glafs  of  lead  ;  being 
two  or  three  parts  of  litharge  with  one  of  flinty  matter, 
which  rather  exceeds  the  litharge  in  bulk. 

DCCXLVIII. 
The  nnoft  proper  materials  to  mix  with  lead,  in  thefe 
cafes,  is  the  parell  kind  of  clay  ;  and  as  it  is  neceflary  to 
add  fome  dividing  fubftance,  the  ufe  of  burnt  clay  is 
recommended,  beat  into  a  powder,  like  fand,  and  mi:ved 
with  the  frefh  clay.  But  ftill  fuch  crucibles  contain  the 
o.xyd  of  lead  for  a  long  time,  only,  for  they  are  di/Tolved 
at  length.  The  reafon  why  the  chemilts  have  fhewn 
fuch  a  defire  to  difcover  proper  veflels,  is  an  opinion 
which  has  prevailed  among  them,  that  lead  by  repeated 
fufion  and  reduflion  may  be  converted  into  filver.  In 
confequence  of  this  fuppofed  quality,  this  metal  is  much 
employed  in  the  treatment  of  gold  and  filver,  &c.  Thefe 
metals  are  melted  with  a  large  quantity  of  lead,  and  pare 
fcorifying  brings  the  ore  into  fluidity,  and  the  metallic 
part  feparates,  and  mixes  with  the  lead  at  the  bottom, 
and  the  lead  is  eafily  feparated  by  fcorificaticns. 

DCCXLIX. 

It  is  much  employed  alfo  in  the  compofition  of  the 
finer  kinds  of  glafs,  from  its  diflblving  the  earthy  fub- 
flances  fo  readily,  efpecially  the  flinty  earths,  with  which. 
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in  certain  proporiions,  it  forms  a  fine  glafs,  the  lead 
giving  it  a  greater  degree  of  tranfparency,  rendering  it 
Riore  void  of  colour  and  more  fufible.  It  continues 
flexible  and  tough  in  the  lovveft  degree  of  red  heat,  fo  it 
is  cafier  to  work  and  finifh  the  glafs.  The  common  glafs, 
which  is  called  flint  glafs,  conuins  a  large  proportion  of 
iead,  which  is  eafily  ex:ra£led  from  it  ;  and  when  fuch 
compont'.ons  are  made  with  particular  attention  and 
nicety,  a  glafs  may  be  formed  of  remarkable  brightnefs 
and  tranfparency,  refembling  the  diamond  pafte  fo  much 
that  good  imitations  are  made  of  the  precious  ftones, 
called  palles.  Thefe  are  made  of  the  purell  kinds  of 
the  flinty  earths  with  refined  fixed  alkali,  borax,  and 
the  calx  of  kad.  The  ufe  of  the  calx  is  to  commu- 
nicate to  the  giafs  a  power  of  difperfing  the  colours 
of  the  light.  Tranfparent  bodies  have  two  efl'eds  on  the 
light  ;  one  is  refraftion,  a  bending  of  the  ray  out  of  its 
ccUrfc  on  going  into,  and  in  paffing  through  it,  it  is  bent 
towards  the  perpendicular  of  the  furface.  But  befides, 
they  feparate  the  colours  of  the  light  from  one  another, 
fo  that  after  two  or  three  refradions  it  is  converted  into 
different  colours,  and  lead  gives  it  more  of  the  colour 
which  is  fo  remarkable  in  the  diainond.  No  matter  has 
fo  much  power  in  difperfing  the  colours  of  the  ii^ht  as 
the  diamond,  and  thefe  partes  have  it  to  a  very  great: 
degree.  This  fort  of  glafs  is  not  ufed  for  mirror  plates, 
as  it  is  never  very  equal  in  denfity,  which  occafions  an  irre- 
gular refradion  of  the  rays,  and  thus  forms  the  phenomenon 
which  is  called  eels,  as  in  the  ftoppers  of  decanters,  where 
the  parts  are  of  different  degrees  of  thicknefs  or  denficy, 
in  confequence  of  their  containing  more  oj  lefs  of  the 
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calx,  the  parts  which  are  uppermoft  lofing  a  little  by 
evaporation. 

DCCL. 

When  the  calx  of  lead  is  very  redundant,  and  not 
highly  calcined,  it  communicates  a  yellow  colour,  which 
is  produced  in  the  glaffes,  made  to  refemble  the  topaz, 
&c.  and  it  is  called  the  glaze  of  the  lead.  The  glaze  of 
the  common  kind  of  earthenware  is  of  the  fame  kind  ;  if 
is  made  by  a  rude  kind  of  vitrification  ;  the  ore  of  lead  is 
dulted  on  the  furface  of  the  ware,  or  a  mixture  of  minium 
with  the  flinty  earth  is  ufed,  and  the  heat  applied  to  the 
ware  proves  fufficient  for  vitrifying,  that  making  it  aft 
upon  the  furface  of  the  ware  ;  and  as  the  degree  of  heat 
is  not  very  llrong,  the'  glaze  has  ahvays  a  yellow  colour. 
The  lead  is  eafily  recovered  from  fuch  glaflcs,  it  need 
orly  be  reduced  to  powder,  and  melted  with  a  fmall 
quantity  of  charcoal  dull,  or  an  alkali  may  be  added,  to 
bring  the  earthy  matter  into  fufion,  fo  as  to  allow  the 
particles  of  the  lead  to  fettle  to  the  bottom  ;  and  it  may 
in  like  manner  be  recovered  from  glafs  which  contains  a 
fmall  quantity  of  it,  as  the  common  flint  glafs.  Hence 
this  fort  of  glafs  which  is  employed  in  making  the  tubes 
of  barometers  and  thermometers  is  liable  to  be  fmoked 
or  blackened  with  the  flame  of  the  blow  pipe,  and  it 
requires  /kill  tO  feal  up  the  tube  without  making  it 
opaque. 

DCCLr. 

With  refpeft  to  the  inflammable  bodies,  the  oily  fub- 
{lances,  without  exception,  diflolve  lead,  and  there  are 
none  of  thefe  which  diflolve  it  more  perfectly  than  the 
fixed  or  undluous  oils.  The  diflblutlon  of  the  oxyd  in 
thefe  oils,  requires  the  afliftance  of  fo.aie  heat,  as  that  of 
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boriing  water.  A  ctrtain  quantity,  thus  difTolvcd, 'fbf'fns 
;i  tough  inafs,  which,  when  warmed,  gently  becomes 
adhefive  ;  and,  in  confcquence  of  the  oil,  i:  is  not  liable 
to  lofc  thefc  qualities  by  warmth  or  humidity  :  fo  all  the 
pjrallcra  in  furgery  have  thefe  ingredients  for  their  bafisj 
aad  other  matters  are  added,  to  increafe  their  adhtfive 
(juallty.  Lead  is  mixed  coo  withjintfeed  oil.  The  oxyd 
difpofcs  thefe  oils  more  readily  to  dry  when  ufed  as  a 
v^.tni(li,  and  increafes  the  thicknefs  and  toughnefs  of  the 

ifilm  oi  fclid  matter  they  leave  on  the  furface.  Thefe 

xcmpcunds  are  fimilar  to  foap. 

DCCLIL 

Sulphur  crip.ibines  with  lead,  and  foruis  a  mafs  lefs 
fyfible  than  lead  by  icfeif,  and  referabling  fame  of  the 
lead  ores.  It  is  capable  of  being  applied  to  .lead  lu  va- 
poursy  which  produces  feme  carious  appearr.nce6,  or  what 
js  called  tl;e  fympathciic  ink  in  authors.  The  prepara- 
tions, of  lead  commonly  ufed  to  fhew  .this  effeil,  are  the 
f^utions  of  this  metal  in  the  acc{o.us  acid,  as  the  fac- 
cliarum  faturni,  or  ceruiTa  ace:ata.  If  a  mark  be  made 
upon  white  paper  by  this  it,  difappcars  entirely,  the 
ceruila  acetata  being  quite  dcfl.iciite  of  colour  ;  but  if  the 
part  is  expcfed  to  the  vapour  of  the  fulution  of  fulphur, 
though  it  be  much  diluted,  the  mark  becomes  vifible,  as 
in  a  foluiion  of  it  made  by  means  of  quick  Wmt  in  fome 
water,  when  we  cover  the  glafs  wi;h  fome  paper  marked 
with  the  faccharam  faturni,  which  after  fome  time  becomes 
vifible.  Now  if  a  perfon  writes  with  a  folution  of  fac-.. 
charum  faturni,  and  then  between  the  lines  with  an  ink  of 
gum  arabic  and  water,  with  a  quantity  of  the  charcoal  of 
:CO(k,  which  adheres  (lightly  to  the  paper ;  upon  rubbing; 
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the  pap?r  with  a  I'ponge  dipt  in  the  folution  of  fulphur, 
all  the  writing  with  the  charcoal  of  cork  wilt  be  wij-cd 
ofF,  while  the  vritin^  with  the  folution  of  f^ccharum 
faturni  becomes  black  ;  or  fhoulii  any  of  the  charcoal  of 
cork  remain,  it  is  dillblved  by  the  liquor,  Whereas  the 
lead,  which  dii'appcared  before,  is  rendered  black.  Or 
a  better  way  of  lliewing  this  cfFett  is  by  puuing  the 
writing  with  the  folution  of  faccharum  faturni  i:)  one 
part  of  a  book,  and  a  piece  of  paper  moiftened  with  a 
folution  of  fulphur  in  another  part :  thousih  placed  at  the 
dillance  of  400  pages,  the  fulphur  will  penetrate  the 
paper,  and  affed  the  lead. 

DCCLIir. 

The  msivi^er  of  making  the  folution  of  fulphur  is  ge- 
nerally by  taking  orpiment,  which  is  roived  wi'th  quick 
lime,  tind  la  d  in  water,  vviiich  brings  it  into  a  folution. 
This  folution  is  alio  ufed  for  detecting  dangerous  frauds 
which  merchants  have  fallen  upon,    l^he  dealers  in  wins 
are  teiiipicd  to  recover  wine,  r/iwch  has  become  four,  by 
uiif^reBt  additions.    Ablorbent  earths  will  recover  it  to 
.1  certain  degree  ;  but  the  addition  found  tOi^nfwer  the 
b?ft,  with  refpe£l  to  the  correction  of  the  taite,  is  fome 
of  the  oxyd  of  lead;  tiiis  takes  away  its  acidity,  and 
gives  It  a  kind  of  f»veetnefs,  attended  with  an  allriogency 
not  foreign  to  the  tafle  of  n)ar,y  wines;  but  fuch  wines 
iiave  a  dangerou    poifon,  fo  that  it  is  of  confeq jence  to 
know  a  method  of  detedling  a  frr,all  quantity  of  lead 
contained  in  fuch  wine,  as  a  irinute  quantity  in  wine, 
condaryly  drank,  moft  prove  noxious.    This  liquor,  added 
in  n  folution  of  lead,  always  precipitates  the  lead  of  a 
dirk' colour  or  of  a  deep  red. 
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DCCLIV. 

Oils  alfo  are  fophlfticated  by  this  means,  when  they 
grow  rancid  ;  a  quantity  of  lead  dillblved  in  them  cor- 
redls  the  bad  quality  :  but  fuch  oils,  mixed  with  a  folution 
of  fulphur,  are  changed  in  their  colour,  in  like  manner  as 
the  wines. 

DCCLV. 

It  Is  for  the  fame  reafon  that  the  oxyds  of  lead  are 
liable  to  a  great  inconvenience,  as  a  pigment,  particularly 
the  white  lead,  when  ufed  in  water  colours.  They  feldom 
retain  their  whitenefs,  efpecialiy  if  they  are  in  the  neigh- 
bourhood of  corrupted  animal  or  vegetable  fubftances  ; 
they  acquire  gradually  a  dark  colour  from  fulphurated 
hydrogen  gas, 

DCCLVI. 

With  refpeft  to  the  other  metals,  it  is  mixed  with 
them  all,  except  iron  and  cobalt.  Of  this  laft  it  dif- 
folves  a  fmall  portion,  but  the  reft  remains  dlfunited. 
It  mixes  with  all  the  reft,  increafes  the  difpofition  of 
all  the  other  metals  to  fcorificalion  ;  fo  on  this  is 
founded  the  methods  of  feparating  the  other  metals 
from  gold  and  filver;  a  large  quantity  of  lead  Is  added, 
which  being  ["corified,  the  other  metals  are  oxydated, 
and  the  gold  and  filver,  which  refills  the  heat  and 
air,  remain  at  laft  pure. 

DCCLVII. 

The  ores  of  this  metal  are  among  the  moft  plentiful 
of  any,  particularly  in  this  country,  and  are  not  of  any 
great  variety ;  the  only  ore  is  what  is  called  the  golind 
plumbi,  a  compound  of  lead  with  fulphur.  When  it 
is  pure,  and  in  large  quantity,  it  breaks  into  reftangular 

II 
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mafTes  ;  on  other  occafions  it  is  found  not  of  fo  regular  a 
ftrudurc,  the  grain  being  more  confounded  by  an  admixture 
of  arfenic,  and  perhaps  anciinony.  VVhon  it  is  found  in 
thin  veins,  it  is  compofed  of  fmall  malfes,  but  thefe  break 
much  in  the  fame  manner  into  redangular  particles  ;  this 
is  cailed  a  lleel  grained  ore  ;  the  particular  appearance 
depends  upon  the  thinnefs  of  the  ore,  the  ore  having  been 
dillurbed  in  its  cryflallization  by  the  neighbourhood  of 
Acny  matter  with  which  it  is  furroundcd.  In  the  veins 
of  thefe  ores  there  are  fome  vatiecics  met  with  which  ;ue 
only  accidental,  though  thefe  varieties  are  found  in  fome 
of  the  veins  of  this  country  which  are  very  rich  of  lead, 
particularly  in  the  white  lead  ore,  which  is  an  oxyd  of 
the  metal.  It  cryftallizes  into  oblong  cryftals,  compofed 
of  fibres,  having  a  lilvery  fliining  appearance,  refembiing 
the  cryftals  of  falts.  Sometimes  they  are  found  tinged 
with  various  colours,  from  the  additions  of  fome  earthy 
matters  in  their  formation.  i>ome  of  thefe  while  cryllals 
are  fometimes  united  together,  but  very  loofeiy,  as  thefe 
occurring  in  the  cavities  of  veins. 

DCCLVllI. 

There  is  a. noted  ore  of  lead  which  is  green  ;  this  often 
forms  a  cruft  upon  the  ftone,  or  other  mafs  of  ore,  the 
furface  of  which  is  formed  into  a  number  of  protu- 
berances. Jt  is  difficult  of  reduftlon,  and  appears  to 
be  an  oxyd  of  lead,  combined  with  a  quantity  of  muriatic 
acid.  Others  arc  of  a  yeilowilli  colour,  from  a  fmalL 
quantity  of  the  oxyd  of  antimony. 

DCCLIX. 

The  manner  of  extrading  the  metal  is  fimple  in  this 
country.    Abroad,  where  the  ore  is  Impure,  and  mixed 
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with  pyrites  and  a  g.reat  quantity  of  fulphur,  this  occaftcns 
a  great  lofs  of  the  lead,  fo  that  they  mud  roaft  the  lead 
ore,  in  order  to  diflipate  the  fulphur,  and  the  pyrites  is 
burnt  into  red  afhes,  containing  an  oxyd  of  iron,  which 
can  be  walhed  oft'  with  water.  Eut  when  the  ore  contains 
nothing  but  fulphur,  it  is  melted  immedintely  in  a  par- 
t'cular  furnace,  in  wh  ch  the  heat  is  but  very  moderate, 
hut  svhich  is  fufHcient  to  the  air  to  diffipate  the  fulphur, 
and  make  the  lead  mtlt  into  its  metallic  form. 

DCCLX. 

Tin. 

The  next  metal  that  falls  to  be  exsmircd  Is  tin,  the 
external  appear;jnce  of  which  is  well  known.    It  has  a 
vvhitenefs  rerembling  th^it  of  filver,  in  its  pure  llate,  anJ 
the  pureft  forn\  '\%  called  grair.ed  tin.    When  we  break  a 
krge  mafs  of  it,  in  its  cooHng  ftate,  it  divides  into  long 
fragments.    It  is  one  of  the  fofteft  metals,  and  has  a 
great  degree  cf  malleability  ;  but  it  is  wot.  duflile  into 
wire.    It  has  one  particular  quality,  it  produce*  a  crack- 
ling noife  when  it  is  bent,  probably  owing  to  fome  im- 
purity J  ard  touching  it  with  oar  teeth,  our  fenfc  of 
hearing  is  rendered  more  acute,  by  the  vibration  comms- 
..nicated  to  ihe  bones  of  the  head,    it  is  more  eafiiy  melted 
than  any  of  the  perfed  n-ietals,  and  pafliog  again  to  a  Hate 
of  folidity,  it  undergoes  a  particular  lUte  of  cohefion, 
like  to  tiiat  which  lead  paflVs  through.     In  confequcnce 
of  this  it  can  be  reduced  into  fmall  grains.    \i  is  alio 
e.^fily  oxydated  in  an  obfcure  red  heat.    When  the  heat 
is  railed  to  a  certain  degree  a  grey  powder  is  obtained, 
and  in  a  ftili  ftronger  heat  this  powder  becomes  white. 
Its  oxyds  are  not  in  the  leaft  fufible.    There  is  indeed 
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one  way  of  producing  the  glafs  of  tin  ;  u*e  put  it  i-nroli 
crucible,  the  upper  furface  is  oxydated.  and  trie  Und'^r 
portion  retains  its  metallic  form  ;  the  middle  one  is  in  (i 
Hate  of  imperfed  ox/dation,  or  in  a  Hate  rcfecwbling;  gjat». 

DCCLXr. 

By  the  a£lion  of  the  different  acids  it  i>  rilfo  eafJy 
oxydated.  The  fulphutic  acid  oxydates  it  w;tl:(#at  d 
folvir.g  it,  and  the  fulphiireous  forms  with  it  a  (ulphurat^d 
fulphate  of  tin.  The  nitric  acid  p'ccif  itates  it  in  n  wh.rfe 
oxyd,  but  the  tin  is  no:  diflblved,  Ti.is  cxyd  is  per-. 
fcilly  iufjfible,  and  it  is  wiih  difKculty  reduced  to  tin 
again.  A  nitrate  of  tin  is  obtair.ed  by  the  nitrv^us, a.id 
diluted,  and  appli;:d  cold. 

DCCLXII. 

The  nitro  muriatic  acid,  or  the  aqua  regia,  difTolves 
the  tin,  if  the  metal  is  put  in  fljwly,  and  forma  a  folution 
of  a  tranfparent  colour.  The  manner  of  making  that 
folution  has  been  much  fludied,  as  it  is  necefTary  in 
forming  a  particular  precipitate  of  gold  ufed  m  enamel 
painting,  and  it  is  necefiary  to  the  dyers  of  fcarlet,  for 
changing  the  natural  colour  of  the  cochineal  into  a  red 
fcarlet;  but  if  the  metal  is  put  in  too  hallily,  or  is  not 
kept  very  cold,  it  is  fo  mu.h  oxydated  that  it  will  not 
difl'olve  in  the  other  acid  ;  fo  the  whole  art  is  to  keep 
the  liquor  cool,  and  to  add  the  tin  /lowly,  when  we  hsve 
a  folution  that  has  the  qualities  fi-r  the  purpole,..  The 
bed  proportions  of  the  liquor  are  two  parts  of  nitric  and 
one  of  muriatic  acid.  This  folution  of  tin  is  alfo  ufed  for 
precipitating  gold  from  aqua  regia,  for  colouring  glal's. 

DCCLXIII. 

The  muriatic  acid  diffoWes  tin,  cold  or  heated,  pro- 
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blueing  a  inuriat  of  lin  ;  but  the  oxyd  Js  imperfecl,  and 
abforbs  more  oxygen,  if  prcfented  to  it.  A  particular 
preparation  is  the  oxygenated  nuriat  of  tin.  Thas  mer- 
eitty  fublimate  being  nnixed  with  powdered  tin,  the  acid 
«]uit3  it,  and  forms  a  compound  like  the  butter  of  anti- 
mony, but  it  i.s  more  fluid  and  volatile.  It  emits  copious 
white  vapours,  fo  it  is  called  the  fmoaking  liquor  of 
libavius.  it  is  highly  corrcfive,  fimilar  to  fomc  of  the 
other  compounds  of  the  muriatic  acid. 

DCCLXtV. 

The  vegetable  acids  have  little  aflion  upon  tin,  in  its 
metallic  llate.  They  oxydate  it  a  little  ;  but  it  is  cm- 
ployed  to  defend  the  furface  of  fome  other  metals  which 
are  more  eafily  affefted  by  vegetable  fluids. 

The  neutral  falts  afl  upon  it,  both  in  its  metallic  and 
oxydated  flate. 

DCCLXV. 

With  vitrified  earths  the  oxyd  of  this  metal  conftitutes 
the  white  enamel  with  which  the  dial  plates  of  watche* 
are  covered.  They  arc  made  of  a  tender  and  fufible 
glafs,  to  which  the  oxyd  of  tin  is  added,  which  not  being 
fufible,  gives  a  beautiful  whitenefs  to  the  glafs. 

DCCLXVI. 

When  combined  with  fulphur  it  forms  a  dark  coloured 
matter,  which  is  not  fo  fufible  as  tin,  but  the  compound 
is  different,  according  tc  the  oxydation  of  the  tin.  Thus 
without  its  oxydation  we  have  a  mafs  confiftirg  of  fpark- 
ling  particles ;  when  oxydated  we  form  a  curious  produft, 
a  compound  called  aurum  mofaicum,  or  fulphuiet  of  tin. 
It  is  a  fubftance  compofed  of  very  beautiful  flaky  par- 
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tides,  which  are  very  light,  fo  as  tj  float  in  the  air,  and 
rubbed  between  the  fingers  and  thumb,  it  Teems  fmooth 
and  flippery,  and  has  a  pretty  bright  golden  colour. 
This  produdl  is  obtained  by  uniting  the  fulphur  to  the 
tin,  in  a  particular  manner.  The  procefs  commonly 
ufed  is  to  mix  together  fulphur  and  tin.  The  tin, 
■*  (i  2  ounces)  is  divided  by  means  of  mercury,  (fix  ounces,) 
which  renders  it  a  brittle  amalgam,  fo  that  it  can  be 
reduced  to  a  fine  powder ;  to  this  is  added  a  quantity  of 
fulphur,  (feven  ounces,)  and  fome  muriat  of  ammonia,  or 
fal  ammoniac,  (fix  ounces,)  and  the  mixture  is  fublimed. 
This  produdlon,  rubbed  on  other  bodies,  gives  them  a 
gilded  appearance. 

DCCLXVir. 

Tin  unites  with  all  the  other  metallic  fubflances,  though 
it  is  duiSlile  itfelf,  and  can  be  beat  out  into  plates  or 
itaves.  It  totally  dellroys  their  malleability;  fo  gold 
has  its  toughnefs  dellroyed  by  fuch  a  minute  quantity  of 
tin,  that  the  goldfmiths  ufe  the  utmoft  caution  that  no  lin 
even  approach  the  furnace,  as  the  very  vapour  of  that 
metal  is  fufficient  to  render  the  gold  more  brittle. 

It  is  added  to  copper  or  brafs  in  confiderable  quantity, 
to  give  elafticity  to  them  at  the  fame  time  that  it  gives 
brightnefs  to  them  :  fo  the  metal  of  bells  is  of  this  kind. 

DCCLXVIir. 
The  other  ufeful  mixture  is  pewter,  which  confiRs  of 
tin  alloyed  with  a  quantity  of  lead,  and  in  fome  countries 
the  alloy  of  lead  is  regulated  by  law.  Block  tin,  or  tin 
in  a  pure  ftate,  is  employed  occafionally,  on  account  of 
its  whitenefs,  refembling  that  of  filver;  and  zinc  is  fome- 
times  added,  which  renders  it  hardj  and  at  the  fame  time 
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remarkably  white.  Some  of  thefe  mixtures  have  a  great 
degree  of  fufibility.  It  is  a  general  rule  that  the  metallic 
mixtures  have  a  gseat  degree  of  fufibility,  and  that  they 
are  more  fufible  than  the  medium  fufibility  of  the  metals 
entering  into  their  compolition.  This  is  the  cafe  with 
regard  to  the  mixtures  of  tin,  to  fuch  a  degree  that  the 
metal  can  be  compounded,  which  is  more  fulible  than 
any  metal  we  know,  and  will  become  perfeflly  fluid  with 
the  heat  of  boiling  water.  It  confiils  of  £ve  parts  of  blf- 
muth,  three  of  tin,  and  two  of  lead.  When  we  pour 
boiling  water  upon  this  mixture  it  becomes  foft,  and 
keeping  the  water  boiling  it  becomes  fluid  ;  fo  it  has 
been  propofed  as  a  proper  mixture  for  anatomical  injec- 
tions, it  was  fuppofcd  that  it  might  eafily  be'  thrown 
into  the  veflels  of  the  dilterent  organs,  that  the  animal 
matters  beir,^  difcharged  by  putrefadion,  the  metal  would 
be  left  moulded  by  the  veflels,  but  the  experiment  docs 
rot  fucceed.  It  has  too  a  confiderable  degree  of  harJnefs 
and  toughnefs,  and  the  degree  of  heat  necefl'ary  is  the 
pure  heat  of  boiling  water,  or  nearly  that.  Below  that 
heat  the  metal  is  not  fluid,  and  animal  fubftances  do  not 
bear  the  full  heat  of  boiling  water  without  being  cor- 
rugated and  contradcd,  whereas  in  order  to  injedl  an 
organ,  they  macerate  it  in  tepid  water,  in  order  to  relax 
the  veflcis  as  much  as  poflible. 

DCCLXIX. 

With  regard  to  the  ores  of  tin,  it  Is  rarely  found  pure ; 
and  in  Its  metallic  ftate  it  is  yet  in  the  form  of  an  ore 
combined  chiefly  with  a;tfenic,  and  concreted  into  hard 
mafles  of  a  deep  yellow  colour,  with  fome  tranfparency.^ 
Thefe  are  called  tin  grains  or  cryftals ;  they  are  generally 
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intermixed  with  a  confiderable  quantity  of  ftony  matter, 
and  other  materials;  often  intermixed  with  a  flinty  earth 
or  quartz,  and  with  the  ftony  fubftances  called  churl. 
Sometimes  it  is  mixed  with  an  ore  of  iron,  and  is  rcdJifh, 
and.this  is  reckoned  a  lefs  valuable  ore.  There  are  feparate 
grains  found  in  the  gravel  of  brooks,  where  the  rubbilh 
of  mountains  is  walhed  down,  and  a  ftream  of  water 
wafliing  awav  the  lighter  gravel,  leaves  the  grains  of  tin 
ore,  which  the  people  gather  up.  Thefe  are  remarkable, 
as  being  one  of  tlie  heavieft  of  the  mineral  fubfiaiices, 
containins  the  tin  combined  with  arfenic,  and  at  tlie  fama 
time  thefe  cryftals  are  very  hard,  fo  it  is  one  of  the  metals 
upon  which  the  'pi^vffVice  of  elutriation  is  the  moft  fuc- 
cefs/ul. 

DCCLXX. 

All  thefe  ores  of  tin  are  pounded  down  to  a  meal, 
which  is  wafiied  carefully  to  get  rid  of  the  ftony  matter, 
when  it  is  fuccefsfully  heated.  It  is  neceftary,  previous 
to  its  fuuon,  that  it  be  roafled,  in  order  to  diftipate  the 
a'fenic  as  much  as  poffible.  If  it  contains  any  pj'rites  it 
is  foon  brought  to  a  red  colour,  fo  as  to  leave  the  gi-ains 
of  tin  free  from  iron  and  fulphur. 

DCCLXXr. 

Iron. 

From  tin  we  proceed  to  a  metal  of  more  Importance, 
iron,  which  pofleftes  a  combination  of  properties  that 
have  made  it  a  noble  fubftance  for  the  ingenuity  of  man 
to  work  upon,  from  its  hardnefs,  its  toughnefs,  and  the 
ftrong  eohefion  of  its  parts,  which  can  be  modified  fo 
as  to  have  either  toughnefs  and  hardnefs,  or  a  middle 
ftate  of  elafticity.    To  thefe  if  we  join  the  great  foftnefi 

CL6 
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it  acquires  when  heated  to  a  certain  degree,  which  enables 
us  to  form  or  falhion  it,  and  the  difpofition  the  different 
parts  of  it  have  to  cohere,  when  heated,  to  one  another, 
which  alfo  facilitate  the  formation  of  different  inftruments, 
we  lhall  have  all  the  qualities  in  confequence  of  which  it 
is  fo  ufeful.  Examined  in  its  cold  ftate  it  is  confiderably 
obdurate  and  rigid  under  the  hammer,  but  it  is  capable 
of  being  drawn  into  very  fine  wire,  as  fome  harpfichord 
wire,  which  is  very  fmall. 

DCCLXXII. 

It  is  the  only  metallic  fubiUnce  which  is  afFeded  by 
the  magnet,  as  it  is  not  only  affedted  i»y  that  natural  ftone, 
but  it  is  capable  of  being  changed  into  magnets,  acquiring 
the  magnetic  quality  in  a  very  great  degree.  The  pro- 
cefs  for  this  is  very  curious,  and  among  the  moft  extra- 
ordinary and  unaccountable  prccelTesin  natural  philofophy. 
Bars  of  fteel,  hardened  to  the  greatell  degree,  are  laid  at 
one  another's  ends  on  a  table,  other  bars  are  then  laid  in 
certain  pofuions  with  refpedl  to  the  former,  they  are 
lubbed  upon  one  another,  then  the  bars  are  changed, 
and  the  operation  repeated  till  they  become  powerful 
magnets. 

DCCLXXIII. 
The  chemlfts  have  tiken  advantage  of  this  power,  to 
purify  iron  filings  from  other  metals,  &c, ;  and  to  prevent 
the  magnet  from  raifir.g  them  in  great  bunches,  it  is 
proper  to  fpread  on  the  top  of  them  a  piece  of  fine  gauze, 
or  the  bottom  of  a  fieve  ;  and  by  means  of  the  magnet  to 
draw  up  the  filings  through  the  gauze,  and  thus  we  can 
have  them  quite  pure. 
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DCCLXXIV. 
This  metal,  in  Its  moil  duftile  ftate,  is  hardly  Capable 
of  fufion  in  clofe  veffels :  in  its  more  crude  ftate  it  is 
more  eafily  melted.  Pig  iron  runs  down  from  the  ore, 
ig  melted  without  difficulty  in  a  violent  fire,  and  eveh 
tough  iion  heated  with  gypfum,  in  the  way  of  cementation, 
can  be  rendered  fufible  ;  but  taking  it  in  its  tough  ftate, 
it  is  perfeftly  infufible  in  clofe  veffels,  when  heated  to  a 
violent  degree  ;  however  it  is  very  fofc,  and  in  that  ftate 
different  pieces  can  be  made  to  cohere.  The  black- 
fmiths,  when  they  praftife  this,  throw  into  the  lire  a 
fmall  quantity  of  fand,  or  a  bit  of  free-ftone  compofed  of 
fand  ;  this  melts  on  the  furface  of  the  iron,  when  the 
furface  fliines  like  glafs,  and  by  a  ftroke  of  the  hammer 
they  come  into  perfeft  fufion  :  fo  the  ufe  of  the  fand  is 
to  keep  back  the  fcoriae  in  a  ftate  of  fluidity,  that  it  may 
feparate  immediately  when  the  two  pieces  are  applied, 
and  allow  the  pure  iron  to  come  into  contadl  ;  and  it  is  as 
little  an  obftruflion  as  if  it  were  water,  or  any  other  fluid; 
fo  the  fand  anfwers  the  fame  purpofe  for  welding  as  the 
borax  does  in  foldering  the  other  metals. 

DCCLXXV. 

!  When  iron  is  fuddenly  cooled  after  it  has  been  violently 
heated,  it  is  harder  and  lefs  pliable  than  before.  When 
expofed  to  a  moderate  heat  it  undergoes  a  flight  degree 
of  oxydation,  and  the  lirft  phenomenon  is  the  appearance 
as  of  rainbow  colours,  which  fucceed  one  another  when  the 
iron  is  approaching  to  a  red  heat.  So  if  a  poliftied  rod  of 
iron  is  put  with  one  end  into  the  fire,  that  it  may  be  heated 
gradually,  the  part  at  which  the  heat  enters  becomes  of  a 
yellow  colour,  afTumes  a  gold  or  orange  colour,  then 
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appears  purple,  then  of  a  violet  colour,  then  ends  in  a 
deep  blue,  and  when  heated  fiill  farther,  the  blue  is 
weakened,  when  beginning  to  be  red  hot.  On  the  rod 
of  iron  we  can  obferve  all  this  ;  at  the  end  next  the  fire 
we  have  the  colours  produced  by  the  greatell  heat ;  and 
farther  on  we  have  the  colours  produced  by  the  lei's 
degrees  of  heat ;  and  if  the  iron  is  made  of  a  dull  red 
heat,  the  oxydated  matter  increafes  in  thicknefs,  fo  as  to 
form  a  grey  matter  of  an  earthy  appearance.  When 
the  iron  is  fuddenly  plunged  into  water,  the  oxydated  part 
can  be  made  to  fly  off  in  the  form  of  a  fcale  ;  fo  the 
colour  depends  upon  an  exceeding  thin  oxydated  pellicle, 
which  reflcds  certain  of  the  rays  of  light,  and  no  other; 
but  when  it  has  anived  at  a  certain  degree  of  thicknefs, 
it  abforbs  them  entirely,  and  appears  of  a  dark  grey 
eolour. 

DCCLXXVr. 
This  pert  ground  to  a  powder,  when  expofed  long 
to  the  aflion  of  heat  and  air,  is  changed  to  an  oxyd  of  a 
deep  purple  colour,  which  is  the  natural  colour  of  the 
oxyd  of  iron.  The  oxyds  of  iron  being  either  purplilh 
Gr  of  a  yellow  colour,  are  called  croci,  the  yellosv  pre- 
vailing in  the  greater  number. 

DCCLXXVir. 
The  oxyd  is  eafily  reftored  to  a  metallic  ftate,  fo  far 
at  leaft  as  to  bring  it  under  the  power  of  the  magnet, 
and  to  give  it  a  dark  colour,  by  mixing  it  with  oil,  or 
tallow,  or  charcoal  dull,  and  keeping  it  red  hot  for 
feme  time. 

DCCLXXViri. 
When  the  iron  is  oxydated  to  a  certain  degree,  the 
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magnet  has  ftlll  fome  power  over  it ;  but  when  oxydaced 
ftill  farther  the  magnet  lofes  its  power.  Up^  n  this  is 
founded  the  method  of  detedling  fmall  quantities  of  iroa 
mixed  with  earths  and  other  matters ;  and  in  the  afhes  of 
moll  animal  and  vegetable  fubftances,  when  they  ar^ 
kept  red  hot  with  inflammable  matter,  the  magnet  attrads 
fmall  particles  which  are  found  to  be  iron,  though  it 
requires  an  intenfe  heat,  and  it  is  difficult  to  fucceed 
in  this. 

DCCLXXIX.. 

Iron  13  diflblved  and  oxydated  by  the  fcveral  acids,  and 
it  is  alfo  oxydated,  at  a  low  temperature,  by  expofure  to 
the  air.  Hence  it  has  been  a  defideratum  to  preferve 
iron  from  ruHing.  The  mod  fuccefsful  methods  are  to 
apply  different  varnifhes  of  the  oily  kinds,  particularly 
the  drying  oils,  lintfeed,  walnut,  &c.  To  thefe  are  added 
a  fmall  quantity  of  lead  ;  fome  of  the  calces  of  this 
metal  are  diflblved  in  them,  which  haftens  the  drying, 
and  increafes  the  thicknefs  of  the  varnifh.  Others  add 
different  refinous  fubftances  ;  but  one  of  ihe  mod  fimple 
means  is  pradtifed  in  the  works  where  much  iron  is  ma- 
nufaflured,  where  axes,  &c.  are  made.  They  have  a 
veffel  with  lime  and  water,  with  which  they  wafh  the 
utenfil,  and  then  throw  it  afide;  the  water  evaporating 
leaves  a  fmall  film  of  calcarious  matter,  which  proves  a 
varnilh  or  defence  from  the  injuries  of  the  air  for  fome 
time  after.  If  iron  is  heated  till  a  thin  oxydated  crull  is 
formed  upon  it,  it  will  preferve  better  from  rufting  in 
that  ftate  :  fo  many  nice  works  are  heated  to  fuch  a 
degree  as  to  form  that  thin  blue  film,  or  oxydaiion,  as 
the  fprings  of  watches,  $cc. 


352  METALS. 

DCCLXXX. 

To  dinblve  the  Iron,  the  fulphuric  acid,  .when  concen- 
trated, requires  the  afliftance  of  a  boiling  heat ;  but  whert 
diluted  to  three  or  four  times,  the  folution  proceeds 
rapidly  in  the  cold.  By  this  folution  a  large  portion  of 
hydrogen  gas  is  difengaged,  having  a  heavy  difagreeable 
fcdour,  which  is  perceived  when  the  fleams  have  diffufed 
themfelves  through  the  room  ;  a  conftant  flame  is  per- 
ceived alfo  at  the  mouth  of  the  vefTel.  When  the  folu- 
tion is  completed  it  turns  out  a  liquor  of  a  pale  green 
colour,  which  by  evaporation  aJFords  cry  Hals  which  are 
green,  efpecially  when  frefh.  They  are  of  a  pleafant 
light  green  colour,  but  when  kept  fome  time  they  are 
liable  to  become  ycllowilh.  This  is  the  fubftance  called 
fulphatc  of  iron,  or  green  vitriol.  It  is  not  produced 
for  ordinary  purpofes  in  this  manner  ;  it  is  obtained  much 
cheaper  from  pyrites.  It  contains  a  great  quantity  of 
water,  fully  the  half  of  its  weight,  fo  undergoes  the 
watery  fufion,  and  the  compound  of  iron  and  acid  remains 
behind  in  a  w.,ite  concreted  mafs.  Increafing  the  heat 
further  fome  of  the  acid  begins  to  evaporate,  and  leaves 
the  iron  in  the  form  of  a  reddifh  calx,  and  there  is  alwavs 
fome  little  lofs  of  the  acid,  which  gets  away  with  the 
water.  Increafing  the  heat  farther,  more  of  the  acid 
evaporates,  and  the  oxyd  of  the  iron  is  of  a  deeper  colour. 
And  ftill  farther  increafed  to  a  red  heat,  the  acid  is  totally 
diflipated,  and  we  have  an  oxyd  of  the  iron,  of  a  deep  red 
colour,  inclining  to  purple. 

DCCLXXXr. 
Nitric  acid  immediately  attacks  iron  with  violence, 
and  is  raifed  in  red  vapours,  or  nitrous  gas  difengaged. 
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In  order  to  have  a  perfedl  folution  without  diluting  the 
acid,  when  its  operation  is  flow,  the  folution  is  kept  as 
cool  as  poffible,  by  putting  the  veffel  in  a  quantity  of  cold 
water  ;  and  further,  the  iron  is  added  but  flowly,  that  the 
acid  may  not  grow  hot  with  it ;  fo  we  do  net  put  in 
filings  which  have  fuch  an  extenfive  furface.  We  have 
iron  wire  broken  into  little  bits,  and  put  in  only  one 
of  thefe  at  a  time.  It  a£ls  wiih  a  moderate  eifcrvefcence, 
and  the  acid  is  gradually  tinged  of  a  gum  colour ;  this 
colour  increafes  till  the  acid  is  faturated,  when  it  affumes 
a  pale  yellow  colour.  When  the  folution  is  formed  with 
lefs  caution  from  the  beginning,  it  turns  out  of  a  brown 
rufty  colour,  as  we  generally  add  a  little  water  to  the  glafj, 
or  dilute  the  acid  in  which  the  iron  filings  are  diffolved. 
None  of  thefe  folutions  give  any  cryrtals  before  they 
become  dry.  Nitrous  gas  is  copioufly  difengaged  during 
this  procefs,  and  the  iron  is  left  in  the  Hate  of  an  o^yd. 

DCCLXXXII. 

The  muriatic  acid  alfo  diflblves  iron  readily,  and  pro- 
duces a  moderate  degree  of  efFervefcence,  fomewhat  in 
the  fame  manner  as  the  fulphuric  does,  which  is  attended 
too  with  the  produftion  of  hydrogen  gas,  having  the  fame 
heavy  offenfive  fmell.  This  folution  too  turns  out  of  & 
green  colour;  by  proper  evaporation  it  affords  cryftali 
like  the  fulphate.  This  acid  has  alfo  a  remarkable  power 
over  the  oxyds  of  iron,  diflblving  thefe  more  readily  than 
other  acids.  When  it  afts  on  the  oxyd  of  iron,  the 
folution  turns  out  of  a  yellow  colour.  It  has  often  im- 
pofed  upon  ignorant  chemifts,  and  made  them  imagine 
they  had  difcovered  gold  in  different  minerals,  in  whick 
however  there  is  not  the  fmallell  atom. 
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DCCLXXXlir. 
The  folution  of  gold  in  aqua  regia  has  precifely  the 
fame  yellow  colour  with  that  of  the  oxyd  of  iron  ;  fo  ap- 
plying the  muriatic  acidy  or  aqua  regia,  and  getting  a 
folution  of  that  colour,  tliey  perfuaded  themfelves  that 
they  had  found  gold  ;  but  finding  it  not  pofTible  to  reduce 
it  to  its  ordinary  form,  they  called  it  volatile  or  imperfedl 
gold,  ftlU  carrying  on  the  impofition,  and  going  on  with 
a  number  of  experiments  to  extrafl  it  more  fully, 

DCCLXXXIV. 
The  vegetable  acids  a£l  upon  iron,  and  diflblve  it 
gently  and  fiowly.  The  acetous  acid  has  little  attraflion 
for  the  oxyd  of  iron  ;  in  its  metallic  form  it  produces  a 
green  folution.  Tartar  diflblves  the  oxyd  better,  efpc- 
cially  an  acid  of  tartar,  and  there  are  fome  particular 
preparations  of  this  kind,  as  the  martial  balls,  &x. 

DCCLXXXV. 
If  thefe  preparations  are  largely  diluted,  they  are  liable 
to  depofu  a  part  of  the  iron  in  the  form  of  a  tender  oxyd 
or  miid,  of  a  yellow  or  reddilh  colour,  which  is  c.immonljr 
called  ochre.  This  depofuion  we  find  in  the  neighbours 
hood  of  mineral  fprings,  as  foon  as  the  water  is  expofed 
to  the  air  and  attradls  oxygen,  a  portion  of  the  iron  is 
depofited,  and  though  the  quantity  of-  this  metal  in  a 
given  quantity  of  water  is  very  fmall,  where  the  water 
is  running  conftantly  it  comes  to  accumulate  at  laft  :  fd 
water,  which  can  be  hardly  made  to  fliew  any  iron,  will 
be  made  to  exhibit  a  confiderable  appearance  of  Ochre  iti 
the  channel  which  the  waters  form, 
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DCCLXXXVr. 
The  durable  yellow  ftain  which  the  folution  of  iron, 
ufed  in  printing,  gives,  is  owiBg  to  an  oxyd.  The  iron, 
diUblvcl  in  vincgp.r,  is  introduced  into  the  cloth,  and 
depoilted  im  the  form  of  a  powder,  which  cannot  come 
out  fo  long  as  it  retains  the  form,  until  it  is  diffblved : 
fo  the  proper  way  of  removing  this  is  by  applying  aa 
acid,  to  bring  the  iron  into  a  ftate  of  diffolution.  The 
muriatic  acid  is  ufed  for  this  purpofe,  being  the  moft 
powerful  difiblver  of  the  oxyds  of  metals,  while  the  ful- 
phuric  is  more  corrofive,  and  the  nitric  renders  the  oxyd 
more  difficult  of  folution.  The  acetic  acid  does  not 
anfwer,  but  the  acid  of  forrel  or  oxalic  is  fold  for  the 
purpofe,  and  anfwers  very  well. 

DCCLXXXVII. 
«  The  alkalies  precipitate  the  iron  in  the  form  of  ait 
©xyd  of  a  bluilh  grey  colour,  which  precipitate  attrafting 
oxygen  from  the  air,  changes  its  colour,  affuming  the 
ordinary  colour  of  the  oxyd  of  iron,  viz.  that  of  an  ochre. 
In  moft  cafes  it  is  partly,  and  in  fome  cafes  the  precipitate 
of  the  iron  can  be  wholly  re-diflblved,  by  adding  a  large 
quantity  of  the  alkali.  To  do  this,  in  the  bcft  manner, 
it  is  proper  to  ufe  the  folution  of  iron  in  the  nitrous  acid, 
which  forms  with  fixed  alkali  the  folution  called  the 
tinflure  of  iron,  or  the  alkaline  tinfture  of  iron. 

DCCLXXXVIII. 
The  appearances  of  thefe  preparations  depend  on  the 
degree  of  oxydation.    Upon  dropping  into  a  clear  folu- 
tion of  iron  a  folution  of  an  alkaline  fait,  there  is  an 
eiFervefcencc,  and  the  iron  is  precipitated  in  the  form  of 
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a  reddifh  mud  ;  but  ftirring  the  mixture,  it  will  be  re- 
diffolved,  and  will  tinge  the  fluid  of  a  deep  red  colour, 
of  as  fine  and  rich  a  red  as  that  of  blood. 

DCCLXXXIX.  • 
One  of  the  moft  remarkable  effeds  upon  hSn  is  that 
which  occurs  in  the  preparation  of  Pruffian  blue.  The 
iron,  in  its  combination,  appears  in  the  form  of  a  blue 
fubltance,  the  colour  of  which  is  exceedingly  rich  and 
deep,  or  commonly  at  firft  it  appears  of  a  grey  or  greenifh 
colour,  and  becomes  blue  upon  adding  a  fmall  quantity  of 
muriatic  acid.    The  moll  minute  quantity  of  iron  can  be 
difcovered  in  a  mixture,  by  'he  addition  of  the  PruiCc 
acid.    The  iron  gives  an  exceedingly  fain^yellowilh  tinge 
to  the  liquor  j  and  dropping  in  fomc  of  this  preparation,  lh« 
liquor  immediately  aflumes  a  pleafant  bright  blue  colour, 
which  will  be  made  richer  and  deeper  by  dropping  into  it 
a  fmall  quantity  of  muriatic  acid.    When  the  experiment 
is  made  with  a  folution  of  iron,  the  mixture  appears  as  a 
tincture  ;  but  there  is  a  precipitation  of  the  iron,  as  ap-. 
pears  when  it  ftands  at  reft  ;  the  liquor  becomes  colour- 
kfs,  and  the  faecula  remaining  is  not  folable  in  any  acid* 

DCCXC. 

The  foundation  of  the  procefs  for  the  pigment  called 
Pruffian  blue  was  firft  the  efFeft  of  accidental  difcovery, 
A  chemift  had  emptied  all  his  glafles  upon  the  floor,  and 
found  a  beautiful  blue  produced ;  and  recoUefting  the 
materials,  and  making  experiments,  he  difcovered  its 
formation  :  he  kept  it  a  fecret,  and  made  a  very  great 
profit  of  it.  It  is  now  a  colour  much  valued  by  painters; 
it  is  ufed  in  preparing  white  linen  for  the  market,  and 
was  firft  ufed  at  Berlin. 
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The  procefs  confiib  in  mixing  equal  quantities,  as 
four  ounces  of  fixed  alkali  and  bullocks'  blood,  and  the 
mixture  is  expofed  to  ignition  In  a  covered  crucible.  By 
this  means, a  coal  is  obtained,  which  is  exficcated,  filtered, 
and  concentrated  by  evaporation.  Another  folution  is 
made  of  two  ounces  of  fulphaie  of  iron  and  four  ounces 
of  fulphate  of  alumlne,  diflblved  in  a  pint  of  water ;  and 
the  two  folutions  being  mixed,  a  bluilh  depofition  falls 
down,  the  colour  of  which  is  increafed  by  wafliing  it  with 
tnorlatic  acid. 

DCCXCTI. 

Another  particular  preparation  which  comes  to  be 
noticed  here,  is  the  cft*&ft  of  aftringent  vegetable  fub- 
ftances  upon  all  folutions  of  iron,  from  the  adlion  of  the 
gallic  acid  prefent  in  them.  By  aftringent  vegetable  fub- 
Itances  is  meant  thofe  which  applied  to  the  animal  fibres 
have  an  efFedl  of  fhortening  and  hardening  them,  and 
applied  to  the  tongue  have  a  particular  roughnefs.  Thefe 
qualities  are  predominant  in  fome  particular  vegetables, 
as  in  the  different  parts  of  the  oak,  in  the  galls  and 
leaves.  We  find  the  fame  qualities  in  the  floes,  and 
there  is  a  confiderable  quantity  of  it  in  common  tea. 
This  mixed  with  iron  produces  a  black  tindure,  which 
is  fo  deep  that  a  fmall  quantity  of  iron,  and  of  this  matter, 
diflbived  in  the  fame  fluid,  will  difcover  one  another,  pro- 
ducing the  linge  which  is  very  perceptible ;  and  thia 
proves  another  nice  tell:  of  the  prefence  of  iron  in  mineral 
waters  and  mixtures.  To  fhew  this  experiment  we  may 
dilute  fome  of  the  folution  of  iron,  and  then  drop  into  it  a 
fmall  quantity  of  galls,  reduced  to  powder.  Thefe  arife 
from  ihe  oak  in  confequence  of  an  evaporation  of  the 
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fluids  of  the  tree,  occafioning  a  protuberance.  As  foon 
as  tke  aftringent  fubftance  is  difl'ufed  through  the  folution, 
a  black  tindure  is  produced,  which  wiil  defcend  down- 
wards through  the  fluid,  till  the  whole  acquires  a  black 
colour.  When  the  galls  have  infufed  themfelves,  they 
communicate  a  pale  yellotvifli  colour  ;  and  if  the  folution 
is  applied  to  iron,  it  will  diiTolve  enough  to  become 
capable  of  a  black  tinge ;  and  if  a  knife  is  laid  upon 
mahogany,  or  other  wood,  and  if  any  water,  or  other 
fiuid,  happens  to  touch  it,  it  is  common  to  fee  a  black 
flain  produced  from  the  aftion  of  the  gallic  acid,  which 
gives  the  black  tinge.  In  like  manner,  a  little  of  the 
infuGoa  of  tea  dropped  on  a  knife  will  produce  a  blackifh 
{lain,  the  tea  containing  a  quantity  of  this  acid,  which 
dilTolves  enough  of  the  iron  to  flrike  the  black  lir.clure. 

DCCXCIII. 

The  experiment  has  alfo  been  made  the  foundation 
of  a  trial  for  diftinguilhing  true  brandy  from  counter- 
feit. Some  time  ago  it  was  required  to  carry  a  fmall 
quantity  of  the  folution  of  fulphate  of  iron  about  with 
one,  and  to  drop  fome  of  it  into  the  fpirit :  if  i!.e 
brandy  was  true  it  acquired  a  black  tinfture  ;  but  this 
experiment  preceded  on  a  miftake  that  the  black  colour 
depends  upon  the  genuinenefs  of  brandy,  whereas  it 
depends  upon  a  tini51ure  the  brandy  receives  from  the 
calk  :  fo  it  may  be  confidered  as  a  proof  of  old  brandy. 
But  the  dealers  in  fpirits,  underftanding  the  foundation 
of  the  black  tinflure,  have  contrived  a  method  for  eluding 
this  trial.  They  prepare  fpirits,  to  which  they  give  a 
flavour,  and  infufe  oak  Oiavings,  which  give  the  yellowilh 
coiour,  and  the  liquor  will  ftrike  a  black  colour  or  tinfturc 
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with  the  folution  of  iron,  in  the  fame  manner  as  that  which 
has  received  the  tinflure  frora  the  calk. 

DCCXCIV. 

On  the  fame  principle  has  been  founded  the  art  of 
dying  black,  and  the  compofition  of  the  ink  now  ufed  for 
writing.  The  ftriking  a  black  colour  upon  filk,  woollen, 
linen,  and  cotton,  depends  upon  a  mixture  of  iron  with 
vegetable  matter,  either  applied  at  the  fame  time  or  in 
faccefTion.  In  ftaining  of  leather  the  application  of  a 
folution  of  iron  is  fufficient,  as  during  the  preparation  of 
tanning  it  is  imbued  with  a  quantity  of  the  gallic  acid  : 
fo  a  folution  of  iron  ftains  it  of  a  deep  bkck. 

DCCXCV. 

In  the  compofuion  of  ink  the  chief  ingredient  is  iron, 
combined  with  an  acid,  and  a  quantity  of  aftringent 
vegetable  matter  ;  and  as  the  excellence  of  ink  and  the 
durability  of  writing  is  a  point  of  confequence,  and  in- 
tereiling  to  mankind,  feveral  chemifts  have  made  it  an 
objcd  of  their  inquiry  to  afcertain  the  bell  compofition. 
The  ingredients  found  effential  to  the  compofuion,  and 
to  produce  the  efFedl  defired,  are  fulphate  of  iron,  galls> 
and  gum  arabic.  Different  perfons  have  different  pro- 
ceffes ;  but  the  beft  propojtion  of  the  galls  and  iion  is 
mixing  them  together  in  equal  quantities.  The  ink  is 
thus  at  its  blackeft  colour ;  but  in  this  proportion  the  ink 
does  not  prove  durable :  on  being  kept  and  expofed  to  the 
air  and  light,  it  foon  fades.  So  three  parts  of  galls  to 
one  is  the  beft  proportion,  producing  an  ink  fufficiently 
black,  and  proving  the  moft  durable;  the  durability  de- 
pending upon  the  power  of  the  galls  which  are  the  moft 
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corruptible  fubftance  in  the  compofition.  The  combi- 
nation of  the  iron  with  the  acid  being  little  fubjed  to 
change. 

DCCXCVI. 

The  other  ingredient,  gum  arable,  gives  a  certain 
degree  of  vifcidiiy.  Without  it  the  ink  is  fo  thin  that  it. 
immediately  finks,  and  fpreads  on  the  paper.  The  gum 
arabic  gives  it  a  proper  degree  of  vifcidity,  which  limits 
the  ftroke,  and  in  proper  quantity  it  proves  a  fort  of 
varnifh  ;  it  enables  us  to  lay  on  a  greater  quantity  of 
ink,  fo  as  to  (lain  the  paper  of  a  deeper  colour ;  and  upon 
drying  it  proves  a  varnifh  to  defend  the  black  matter, 
juft  as  oil  in  oil  paintings  defends  the  colours  from  the 
injuries  of  the  air.  Other  vifcid  fubllances,  as  fugar, 
have  been  added  ;  but  experience  has  fhewn  that  the 
addition  of  thefe  is  no  improvemenr.  The  ink  is  liable 
to  attradl  humidity  when  the  writing  is  put  in  a  damp 
place.  Refinous  fubftances  are  improper,  as  the  water 
cannot  diflblve  them.  As  foon  as  the  ink  becomes 
mouldy  it  will  foon  fade,  the  galls  having  begun  to  un- 
dergo that  corruption ;  fo  it  is  of  advantage  that  the 
vitriol  be  not  completely  faturated,  the  ink  is  paler,  bat 
it  foon  becomes  black  afterward*.  To  prevent  ink  be- 
coming mouldy  the  addition  of  a  fmall  quantity  of  cloves 
is  of  ufe. 

DCCXCVir. 
Having  thus  explained  the  circum (lances  upon  which 
the  durability  of  ink  depends,  it  is  proper  to  n>ake  fome 
enquiries  with  regard  to  an  ink  which  might  be  ftill 
more  durable  than  this.  One  method  is  to  prepare  the 
paper  or  parchment,  by  iteeping  it  for  fome  time  in  a 
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ftrong  infufion  of  aftringent  matter,  and  this  will  commu- 
nicate a  ilight  yellowifh  tinge,  (but  this  is  by  no  means 
difagreeable)  and  the  writing  being  fupported  by  the  gallic 
acid  the  paper  contains,  will  prove  more  durable  ;  but  none 
of  ihefe  methods  of  making  ink  can  be  expefted  to  prove 
fo  durable  as  that  ufed  by  the  ancients,  of  which  we  have 
examples  in  the  Rites  of  the  Harlean  MSS.  the  parts  of 
which  are  fo  tovAly  decayed,  that  it  is  impcffible  to  open 
them  out  in  pieces  larger  than  the  fcales  of  fiflies,  and 
thefe  little  bits  ftill  (hew  the  writing  perfeftly  frefh ; 
but  they  ufed  charcoal  for  their  colouring  matter, 
which  is  the  lead  corruptible  of  any  fubflance  whatever, 
notwithftandiiig  the  power  of  the  ordinary  agents  that 
bring  on  corruption  better  than  any  body  whatever,  they 
ufed  lamp  black,  which  is  an  imperfeiSt  charcoal, and  mixed 
with  gum  water,  it  can  be  made  ufe  of  as  an  ink,  but  it  is 
laid  entirely  on  the  fur'ace,  and  is  more  eafily  erafed. 
The  ink  we  ufe  penetrates  into  the  body  of  the  paper,  and 
is  more  difHcultly  effaced  :  but  to  have  an  ink  of  this  du- 
rability, it  is  cafy  to  add  to  common  ink  a  quantity  of 
fubtile  duft  of  this'kind,  which  will  have  all  the  properties 
of  the  ink  of  the  antient?,  with  thofe  too  of  the  moderns, 

DCCXCVIII. 

With  rcfpeft  to  the  inflammable  fubflance?,  fulphur 
unites  readily  with  iron  in  the  way  of  fufion  ;  it  penetrates 
iron  more  quickly,  and  unites  with  it  more  ftrongly  than 
with  the  other  metals,  and  this  metai  can  be  employed  to 
feparate  fulphur  from  the  other  metals,  by  applying  heat; 
j.  e.  if  it  is  in  its  metallic  ftate  ;  but  when  we  apply  a 
roafting  or  burning  heat,  with  the  aft'on  of  the  air,  the 
fulphur  and  the  iron  are  confuraed,  more  fo  than  wittt 
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refped  to  mofl  other  compofitions,  and  the  fulphur  eva- 
porates, imperfeftly  burnt  in  the  form  of  the  volatile  and 
Xulphureous  acid,  a  calx  of  the  iron  only  remaining. 

DCCXCIX. 

There  is  another  way  of  applying  fulphur  to  iron;  If 
we  take  the  iron  in  filings,  and  add  the  fulphur  in  powder, 
and  with  the  flifillance  of  water  form  them  into  a  pafte, 
or  keep  them  fome  hours  clofely  compared  in  the  vef- 
fel,  the  fulphur  begins  to  be  decompounded,  the  mafs 
iwells,  becomes  more  bulky,  and  gets  a  drier  appearance, 
and  crumbles  down  in  a  fort  of  powder  of  a  grey  colour, 
and,  applying  water,  we  have  fulphate  of  iron,  a  green 
vitriol  in  folution,  or  a  compound  of  iron  and  the  fulphuric 
acid. 

DCCC. 

This  efft'A  of  iron  and  fulphur  enables  us  to  underhand 
the  operation  by  which  the  common  vitriol  is  manufac- 
tured. It  13  prepr.red  by  a  procefs  affording  it  much 
cheaper.  The  materials  are  a  natural  compound  of  iron 
and  fulphur,  a  fpecies  of  the  pyrites.  What  anfwers  the 
purpofe  is  generally  found  in  the  neighbourhood  of  coal 
pits,  in  flatiilh  maffes,  generally  lying  in  the  fame  bed  pa- 
rallel to  the  coal,  and  forming  a  thin  interrupted  itratum.  ' 
This  has  pretty  much  the  ordinary  appearance  of  the  py- 
rites, it  has  a  granulated  kind  of  tcxiure,  and  has  fre- 
quently a  mafo  of  codl  adhering.  When  expofed  to  the  air, 
it  undergoes  the  fame  change  which  an  artificial  mix- 
ture f  f  fulphur  and  iron  does ;  it  gradually  melts,  the 
furfaceis  covered  with  a  whitifh  downy  efftorefence,  and 
when  examined  more  narrowly,  confifts  of  oblong  chryf- 
tals  ol  .a  faline  matter.    By  length  of  time  the  whole  of 
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the  mais  is  refoivcd,  and  upon  applying  water,  all  but  the 
chalky  matter  is  dilTolved  :  the  liquor  it  afrcrds  is  found 
to  be  a  folution  of  iron  in  the  fulphvjric  acid,  but  contain- 
ing an  over  proportion  of  acid  ;  it  is  of  a  yellowifh  colour, 
or  reddilh,  and  has  feme  degree  of  vifcidity,  or  an  oily  or 
unduous  appearance  when  evaporated  fuddenly,  it  being 
conliderably  diluted  and  requiring  evaporation.    It  does 
not  aftbrd  chryftals,  but  an  unduous  matter,  which  at« 
trafts  humidity.    To  obtain  good  chryftals  we  mull  infufc 
into  it  pieces  of  ©Id  iron  ;  the  liquor  is  warmed  to  make  it 
ad  more  readily  in  a  large  leaden  refervoir,  which  though 
corroded  by  the  aci4,  is  not  difTolved.    The  furface  of  the 
lead  is  foon  covered  with  a  thin  crnft  of  oxyd  of  lead,  fa- 
torated  with  fulphurlc  acid,  and  not  being  foluble,  it  pre- 
ferves  the  reft  of  the  metal  from  the  adlion  of  the  acid  ; 
the  liquor  is  kept  warm,  and  towards  the  fides  they  place 
pieces  of  old  iron  till  it  is  fufficiently  fator ated  with  metal. 
It  is  then  run  oft'  and  cooled,  when  ic  chryftallizes  on  the 
furface,  and  on  fticks  put  in  for  the  purpofe. 

Dcccr. 

The  manner  in  which  the  liquor  is  obtained  in  the  com- 
mon procefs,  ii  by  expofing  it  in  beds  in  a  field  adjoining 
to  the  houfe,  Thefe  beds  confift  of  clay  foil,  and  their 
bottom  is  laid  with  the  tougheft  clay  they  can  get :  the 
pyr'«.es  is  taken  out  of  the  coal-pits  and  fpread  on  thefe 
bedf,  and  by  the  influence  of  the  air  it  is  decompofed.  It 
13  conveyed  by  a  gutter  into  a  ciftern  in  the  floor  of  the 
houfe,  out  of  which  it  i»  pumped  into  a  leaden  ciftern,  in 
which  -it  is  faturated  with  iron. 

R  t 
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DCCCII. 

There  feems  to  be  fomething  in  the  nature  of  the  com- 
pofition  of  the  pyrites  which  is  fit  for  this  {Kocefs.  This 
knowledge  of  the  nature  of  the  pyrites,  and  of  its  decom- 
pofition,  has  been  the  foundation  of  fome  theories  and  opi- 
nions, with  refpedt  to  fome  of  the  moft  ftriking  phe- 
nomena in  nature,  as  earthquakes,  volcanoes,  hot 
fprings,  &c. 

That  many  of  thefe  phenomena  derive  their  origin 
from  mixtures  of  iron  and  Tulphur,  from  large  colledlions 
of  the  pyrites,  which  expofed  to  the  adlion  of  the  air  and  hu- 
inidity,  fufFers  this  refolution,  and  in  confequence  of  their 
great  quantity,  that  great  hea,t  and  exhalation  of  a  great 
quantity  of  inflammable  vapours,  thefe  phasnomena  are  pro- 
duced. What  has  further  fupported  this  idea  is,  that 
fomething  refembling  thefe  can  be  produced  artificially,  if 
a  confiderable  quantity,  as  ?olb.  is  mixed  into  palle,  and 
buried  at  a  moderate  depth,  in  fome  hours  an  elaftic  va- 
pour  is  produced,  which  begins  to  raife  the  ground  a  little, 
and  from  the  irregular  manner  in  which  it  rifes  it  gives 
it  a  fhaking  and  trembling  motion,  and  afterwards  breaks 
out  and  takes  fire,  refembiing  the  phasnomena  where  there 
are  fubterraneous  fires. 

DCCCIII. 

From  the  experiments  made  to  examine  the  nature  of 
iron  in  mixture  with  other  metals,  it  appears  difpofe  •  to 
unite  with  them  all,  except  lead,  and  there  are  none  which 
diflblves  it  more  readily  than  gold.  When  gold  in  fufion 
is  llirred  with  an  iron  rod  which  is  pure,  and  not  contain- 
ing fulphur,  it  is  difTolved,  and  they  unite  readily. 

It  is  difficult  to  make  it  combine  with  mercury,  though 
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in  cer  ain  circumltances  they  can  be  maJe  to  afl  upon 
one  another,  the  iron  lofes  its  toughnefs.  Ttius  fprings  ex- 
f>ofed  to  the  contact  of  mercury  become  perfeflly  brittle. 

It  i^  difficult  to  unite  iron  witii  zinc,  on  accjiint  ot  the 
volatility  of  the  latter. 

It  has  a  llrong  attradion  for  antimony  and  arfenic,  and 
deferts  many  other  fublUnces  to  unite  with  tbera. 

Iron,  though  mixed  with  any  other  metal,  is  fli'l  at- 
traded  by  the  load  rtone,  except  when  mixed  with  anti- 
mony, which  changes  its  nature  in  that  refpetl,  i'o  as  to 
render  it  incapable  of  being  attraded. 

DCCCIV. 

Steel  is  nothing  elfe  but  iron  combined  with  car- 
bon. It  is  done  by  a  fort  of  cementation  ;  the  iron  is 
prepared  by  being  made  into  bars  of  a  moderate  thick- 
refs,  that  the  cemcntirg  matter  may  penetrate  thein.  T  he 
materials  which  are  applied,  are  charcoal  duft,  or  that 
mixed  with  a  fmall  quantity  of  foot,  and  with  fome  com- 
mon fait ;  fometiraes  with  fome  vegetable  aflies.  Thefe 
are  put  into  vefTels  in  the  ufual  manner,  as  in  cementation  ; 
firft,  they  put  in  a  quantity  of  the  mixture  in  powder,  over 
this  fome  of  the  iron,  then  more  of  the  mixture,  and  fo  oa 
alternately,  till  the  veflel  is  full,  and  the  mouth  of  it  ac- 
curately clofed  :  thus,  if  the  fleel  is  made  in  a  crucible,  wc 
can  fhut  it  up  by  inverting  another  crucible,  and  clofing 
the  joint  perfedly,  which  is  the  moft  compleat  manner  of 
fhutting  a  crucible;  the  whole  is  kept  heated  to  a  pretty 
bright  red,  and  when  taken  out  the  iron  is  found  con- 
verted into  Reel. 

DCCCV. 

The  changes  it  has  undergone  are  thefe;  it  is  faid  to 
receive  a  fmall  increafe  of  weight ;  it  is  alfo  more  fulible, 

R  3. 
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ic  can  be  brought  into  a  perfect  fufion,  which  iron  in  it- 
ordinary  tough  ftate  io  hardly  capable  qK  It  i^  more  dif^ 
fcult  to  form  under  the  hammer  ;  it  muR  be  heated  to  a 
moderate  degree  only,  and  managed  more  gradually  ;  for 
With  violent  ihokes,  or  when  llrongly  heated,  it  is  liable  to 
fly  in  pieces :  thus  the  forging  of  itecl  is  more  difncultthan 
che  forging  of  iron  ;  it  ii  fomewhat  lefs  duflile;  when  a 
piece  is  orolcea  acrofs,  the  internal  texture  is  different  from 
that  of  iron  ;  a  bar  of  iron  has  a  rough  furface,  or  rather 
with  fibres  or  pointed  particles  which  are  proniinant ;  a 
furface  of  fteel  has  a  number  of  Ihining  plates,  fo  that  it 
appears  altogether  of  a  granulated  texture. 

Dcccvr. 

But  its  principal  change  when  converted  from  iron  in- 
to fteel,  is  its  very  great  hardnefs,  the  very  ftrong  cohe* 
fion  of  i;s  parts,  and  the  great  degree  to  which  this  can  be 
iricreafed  by  the  temper;  in  this  refpeft,  the  fofteft  Heel 
is  far  fuperior  to  iron  ;  and,  in  confcquence  of  the  great 
hardnefs  it  can  be  made  to  aflame,  and  the  difFerent  de- 
grees of  it,  all  kinds  of  tools  are  made  of  (leel,  which 
net  only  cut  iron  with eafe, but  fteel  itfelfin  its  fofteft  ftate. 
To  temper  it  they  heat  ic  to  a  pretty  flrong  red,  and  they 
know  the  proper  degree  by  the  look,  and  in  that  ftate  it 
is  cooled  as  quickly  as  poffible,  by  plunging  it  into  cold 
water  ;  it  is  then  extremely  hard,  it  will  mark  glafs  like 
flint,  and  a  file  does  not  produce  the  fmallell  efFecl  upon 
it.  This  is  attended  with  a  great  degree  of  brittlenefs, 
the  extreme  hardnefs  being  attended  with  the  total  ab- 
fence  of  flexibil'ty  ;  but  the  workmen  can  diminish  this 
hardnefs,  and  communicate  fiexibility  to  any  degree 
which  they  pleafe,  and  hy  a  very  fimple  and  eafily  ma- 
naged procefs,  they  need  only  to  heat  It  again  j  and  if  this 
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iS  done  to  the  fame  degree  as  before  it  was  c^angec^,  it  i« 
pcrfedly  foft  again  :  if  they  want  to  fuften  it  only  to  a 
moderate  degree,  they  mull  heal  it  lef?  than  this,  and  itap 
the  heating  of  it  as  foon  as  it  is  brought  to  the  due  de- 
gree, by  plunging  it  into  water  again,  and  ilie  diffireat. 
abatements  on  difterent  occafions  can  be  judged  of  by  the 
colour  appearing  on  the  furface,  produced  by  a  thin  filai 
of  oxydated  matter,  ift.  An  orange  yellow,  or  golden 
colour,  then  a  purplifh  colour  comes  on,  then  this  U  fuc- 
ceeded  by  a  blue,  which  ends  in  a  violet :  if  they  heat  it 
til!  it  acquires  only  the  orange  colour,  and  then  fuddcniy 
cool  it  again,  it  will  have  acquired  a  fmall  degree  of  toisgii- 
nefs,  with  a  great  degree  of  hardnefs,  the  greatell  degree 
which  is  requiGte  fur  any  tools. 

DCCCVir. 

The  flee!  inftruments  ufed  in  coining  are  tempered  to 
this  degree ;  other  inftruments  are  hardened  nearly  to  the 
fame  degree  at  their  points  ;  others  ufed  for  cutting  iron 
are  foftened  more;  others  made  for  cutting  wood  are 
made  to  aflume  the  blue  colour,  which  is  attended  with 
fuch  flexibility  as  to  prevent  the  edges,  or  points,  from 
being  eafiiy  broken, 

DCCCVIir. 

With  refpeO.  to  the  qualities  of  fteel,  they  are  the  fame 
in  all  kinds  of  mixtures,  only  it  is  not  fo  eafiiy  difiblved, 
and  it  does  not  rull  altogether  fo  foon.  Jt  is  more  fu- 
fible  too,  and  one  of  the  greatell  improvements  maile  of 
fteel  is  the  fufion  of  it,  by  which  all  the  parts  of  it  are 
blended  together  and  made  more  uniform,  and  any  hetero-  • 
gencous  fubllance*  ^re  thrown  to  the  top,  in  the  form  of 
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fcoriiE.    The  befl  rteel  (fo  much  valued)  is  made  In  this 
way,  by  m:lcing  pieces  of  ilecl  together. 

DCCCIX. 

With  regard  to  the  ores  of  iron,  and  the  manner  in 
which  it  is  extradled,  no  metal  is  found  more  plentifully, 
but  it  hardly  occurs  in  its  metallic*  form,  or  free  from 
admixture :  in  general,  it  is  found  in  the  ftate  of  a 
calx  or  oxyd ;  and  it  is  very  often  intermixed  with  a  cer- 
tain proportion  of  fulphur. 

The  minerals  wrought  for  iron  are  three,  called  iron  ore, 
iron  ftoiie,  and  bog  ore. 

DCCCX. 

The  iron  ore  is  found  in  veins  as  the  ores  of  other  me- 
tals are,  and  the  appearance  is  very,  various  ;  fometimes  ic 
has  a  r  jfty  colour,  refembling  that  of  iron  ;  fometimes  it 
has  a  reddith  caft  ;  often  it  is  formed  into  a  kind  of  chryf. 
tallizitions,  wh  ich  are  protuberant  knobs  on  the  outfide, 
and  ihcfo  confillingof  fibres  tending  to  a  common  centre, 
and  ofcenit  is  of  a  dark  culour.like  coagulated  biooJ,  and  is 
called  hcmatitics  or  blood  flone  ;  it  confifts  of  an  oxyd  of 
iron  with  a  fmall  quantity  of  fulphuric  acid. 

Iron  ftone  in  Scotland  is  clay)  found  in  ft  rata  with  coal, 
'but  which  contains  a  large  qaar.ti.ty  of  iron,  fo  as  to  ren- 
der the  working  of  it  profitable.  Sometimes  it  has  little  ap- 
pearance of  iron;  but  when  burnt  with  a  certain  degree  of 
heat,  ic  becomes  of  a  deep  red, 

^  DCCCXI. 

The  bog  ore  is  an  ochre, or  oxyd,  of  iron,  andis  generally 
found  in  low  fituations,  and  in  fprings  ccntainlog  a  fmall 
quantity  of  iron,  which,  flowing  over  the  grounds,  depofit 
it  in  the  form  cf  ochre ;  and,  after  a  number  of  ages,  it 
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proves  a  rich  mine  of  iron,  and  is  extra£led  from  an  oxyd  of 
this  kind  in  many  parts  of  the  world. 

Befides,  it  is  found  chryllallized  in  a  number  of  dif- 
ferent forms,  preferved  in  the  cabinets  of  the  curious. 
And  the  ores  of  moit  other  metals  contain  more  or  lefs  iron, 
as  do  alfo  all  the  coloured  clays  and  boles,  the  earths  and 
precious  ftones,  as  the  granite,  &c. 

DCCCXII. 

The  afhes  of  vegetables  contain  iron,  and  the  different 
parts  of  animals,  as  the  blood,  milk,  flefh,  have  been 
found  to  contain  a  fmall  quantity.  When  thefe  fub- 
Itances  are  kept  red  hot  with  infiammable  matter,  upon 
applying  the  magnet  a  number  of  particles  fly  to  it.  So 
there  has  been  a  difpute,  whether  the  iron  was  pre- 
exiftent  in  thefe  fubllances,  or  was  produced  dining  the 
deftrudlion  of  thefe  fubltances  by  heat;  but  it  abounds 
every  where,  and  we  can  eafily  imagine  how  it  fiuuld  pafs 
into  the  comjofuion  of  vegetables,  and  from  thefe  into 
animals. 

Dcccxiir. 

But  fofiils  of  iron  are  ufeful  on  other  accounts,  as  the 
aflive  red  and  yellow  ochres,  which  are  ufed  as  pigments  ; 
fome  of  them  are  of  a  fine  red  and  yellow  colour,  and  are 
very  durable. 

Red  chalk  is  a  kind  of  clay  containing  a  large  propor- 
tion of  iron.  There  is  a  particular  kind  of  fpar  found  in 
many  parts  of  the  world,  of  a  pa'e  blue  colour,  fo  that 
from  its  firft  appearance  we  (honld  expert  copper  in  it, 
but  it  contains  a  fmall  quantity  of  iron,  as  in  the  PrufRm 
blue. 

Similar  to  this,  In  ihe  bard  ftone  called  emery,  which 
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affords  the  powder  employed  for  grinding  Other  {lones,  is 
contained  iron  combined  with  the  flinty  earth. 

DCCCXIV. 

The  loadflcne  is  a  noted  ore  of  iron  ;  it  is  always  found 
in  veins;  and  it  is  ailedged  that  it  is  only  pofleffed  of  its 
magnetic  qualities  when  near  to  the  furface.  In  appear- 
ance it  does  not  diiFer  from  many  of  the  ores  of  iron,  and 
heated  as  an  ore,  it  affords  a  confiderable  quantity  of  it. 

Though  the  ores  of  iron  arc  thus  plentiful,  yet  only  the 
richeft  of  them  are  wrought ;  if  they  contain  too  much  ful- 
phur  they  cannot  be  wrought  with  advantage,  thefulphur 
adhering  ftrongly,  and  giving  a  bad  quality  to  the  iron  i 
and  if  there  is  much  earth,  the  ore  turns  oat  fo  infufible 
that  it  requires  much  fuel,  and  the  yield  of  metal  is  too 
fniall  to  compenfate  the  expence. 

DCCCXV. 

It  is  ufual  to  roaft  the  ores  of  iron  containing  fulphur, 
oi  fulphunc  acid,  which  are  thus  expelled,  then  they  are 
melted  in  a  large  furnace,  whichr  is  now  made  of  a  much 
larger  fize  than  formerly,  and  a  quantity  of  lime  is  added, 
in  order  to  bring  the  ore  into  fufion,  and  fome  have  fup- 
pofed  that  it  attracts  a  part  of  the  fulphur,  efpecially  the 
common  ore  melted  in  this  country,  called  iron  ftone, 
having  much  clay  and  fandy  matter,  it  requires  the  ad- 
dition of  lime.    Some  time  ago  it  was  thought  neceflary 
to  ufe  the  charcoal  of  wood,  and  for  pure  bar  iron  and 
tough  iron  it  is  neceiTary  ;  but  for  cafting,  the  iron  can 
be  obtained  by  means  of  pit  coal  charred,  which  is  much 
cheaper  ;  as  firrt  run  down  from  the  ore,  it  has  not  all  the 
qualities  of  iron,  but  the  external  appearance  and  internal 
qualities  are  different ;  it  13  of  a  light  blue,  and  when 
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broken,  it  is  of  a  dull  white,  approaching  to  polifhed  fi!- 
ver;  the  frafture  is  fmooth,  and  ot  acrofs  and  uniform  tex- 
ture: it  is  not  a  folid  mafs,  but  confifts  of  a  ruTiber  of 
chryftallizations,  which  are  branched  and  figiarcd,  and 
whicn  leave  fmall  interftices,  making  it  impoffible  to  give- 
it  i  fine  polifli.  The  microfcope  fh'vvs  that  it  confilh  of 
plates  like  thofe  of  the  brittle  metals,  though  not  fo  ob- 
vious, it  is,  likewife,  very  hard,  yields  HttJe  to  the  fila 
or  chilTel,  and  has  not  the  leaft  malleability,  or  flexibility  ; 
it  readily  breaks  upon  being  bent,  and  it  is  liable  to  melt- 
by  fudden  heating  or  cooling,  and  it  is  not  fo  liable  to  rull 
and  dilTolve  a*  iron  brought  to  its  mod  flexible  Hate. 

DCCCXVI. 

Some  kinds  of  caft  iron  are  fofter  to  the  file,  and  have  a 
degree  of  toughnefs,  but  thefe  are  not  the  purell ;  they  do 
rot  contain  the  greateft  quantity  of  pure  iron  in  the  re- 
fining furnace.  The  iron  in  this  ftate,  is  called  pig  iron  ; 
it  Is  caft  into  oblong  bars,  called  pigs.  Jt  acquires  the 
malleability  and  toughnefs  of  iron,  by  the  operation  called 
^forging.  A  conliderable  quantity  of  it  is  heated  on  a  hol- 
low forge  covered  with  charcoal  of  wood  ;  the  heat  is 
raifed  till  the  iron  is  gradually  melted,  and  it  is  kept  in 
this  heat,  and  tlie  bellows  blown  upon  it,  fo  as  the  wind  is 
direded  on  the  furface  of  the  metal ;  in  this  way  a  quan- 
tity of  it  is  converged  into  drolTyjcorias,  which  are  let  out 
by  a  hole  in  the  fide  of  the  forge,  and  by  the  continuance 
of  the  operation  the  iron  forms  an  irregular  Gavernous 
and  fpongy  mafs,  which  is  fuhj.'fl.  d  to  the  adlion  of  a 
large  and  heavy  hammer  wrouglit  by  a  wheel,  which 
compadls  it  into  a  thick  fquare  lump,  the  parts  of  which 
are  imperfedly  united,  bat  upon  healing  it  again  it  be« 
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comes  foft,  tough,  and  malleable,  fo  as  to  be  drawn  out, 
by  the  aftion  of  the  hammer,  into  bars.  In  this  ftate  it  is 
Compofed  of  fibres.  When  we  put  it  into  any  weak  fol- 
■vent  which  will  adc  more  readily  on  the  foluble  parts,  it 
appears  manifelUy  to  be  divided  into  fibres. 

DCCCXVII. 
With  regard  to  the  nature  of  the  change  it  has  under- 
gone, it  lofes  a  quantity  of  drofs,  moftly  of  an  earthy  na- 
ture, and  it  may  lofe  half  its  weight  in  this  way,  and  like- 
wife  its  carbon  and  oxygen  uniting  a;e  expelled.  Thus  iron 
before  this  poflelFeo  a  quantity  of  earth  and  oxygen,  and 
where  the  former  predominates,  it  bears  fome  refem- 
blance  to  fleel :  they  are  both  hard  and  inflexible  :  they 
have  the  fame  texture,  and  agree  a  little  in  colour,  being 
both  whiter  than  tough  iron,  and  they  are  both  lefs  liable 
to  rufl.    ]f  fteel  be  cemented  by  tlie  fame  materials,  it 
comes  to  be  overcharged,  fo  as  to  be  like  call  iron,  it  is 
incapable  of  being  forged,  unlcfs  it  is  expofed  to  the  ac- 
tion of  heat  and  f.ir,  to  difiipate  a  part  of  its  carbon  and 
oxygen,  it  cannot  othervvays  be  welded  ;  and  the  pureft 
kind  of  call  iron,  melted  and  forged  to  a  certain  degree, 
becomes  fteel  ;  ar.d  we  are  likewii'e  lold,  that  lleel  is  made 
in  this  way  in  fome  places  of  Germany,  though  it  is  not  of 
fo  equal  a  texture. 

DCCCXVlir. 
There  is  a  further  experiment  wnich- throws  light  upon 
the  fubjea.  It  is  a  pro:efs  defcribed  by  Pliny,  and  fol- 
lowed  by  the  antients,  to  convert  iron  into  fleel.  They 
plunged  it  into  melted  caft  iron,  and  kept  it  there  fome 
time,  when  it  was  changed  into  fteel  ;  fo  caft  iron  con- 
tains fomeihing  which  converted  it  into  fteel.    It  contains 
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carbon  or  the  principle  of  fteel.  So  Reaumeur  tried  if 
the  fame  cementation  had  the  fame  effe£l  on  call  iron,  and 
he  found  his  experiments  to  fucceed.  When  iron  is  ce- 
mented with  bone  afties,  from  the  phofphoric  acid  it  re- 
turns to  the  ftate  of  foft  iron,  and  is  called  cold  Ihort 
iron;  caft  iron  heated  in  the  fame  manner  likewife  ac- 
quires ihe  fame  qualities.  This  is  an  art  worthy  of  cul- 
tivation, that  the  iron  in  its  brittle  ftate  may  be  caft  into 
any  mould,  and  then  by  cementation  be  converted  into 
tough  iron,  whereby  the  fine  and  delicate  parts  would  not 
be  fo  liable  to  be  taken  off  by  the  fmalleft  accident ;  and 
this  might  be  brought  into  pradtce  as  an  art.  Thus  a 
proper  cement  will  convert  the  external  parts  into  tough 
iron,  while  the  internal  parts  retain  their  fulibility  ;  fo  that 
in  this  way,  a  cannon-ball  might  be  reduced  to  the  form 
of  a  fliell :  this  is  an  improvement  in  fome  of  the 
works  made  of  this  metal,  that  a  great  part  of  the  metal 
may  run  oat,  fo  as  to  make  them  lighter  and  fave  a  part 
of  the  metal.    We  next  proceed  to  confider  copper. 

DCCCXIX. 
Coppar. 

The  obvious  qualities  of  this  metal  are  well  known  ;  it 
is  more  duftile  and  malleable  than  any  of  the  metallic  fub- 
flances  yet  defcribed,  fo  it  is  a  more  perfedl  metal,  it  is  next 
to  iron  in  hardnefs  and  ftrength,  not  being  fo  eaftly  inflam- 
mable, and  not  ftriking  fire  with  hard  bodies.    It  is  ufed 
in  place  of  iron  for  their  hammers.  Sec.  in  gun-fire  works.  _ 
It  has  a  palifh  green  colour,  in  confequence  of  fufion.  Ifc' 
is  obferved,  that  this  metal  does  not  bear  to  be  melted, 
and  it  isdiihcukly  caftfolid  ;  unlefs  it  is  healed  ftronger,  it 
forms  a  metal  which  has  not  a  proper  degree  of  tough-  / 
nefs  J  and  if  it  is  over- heated,  a  number  of  air  holes  ia 
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produced  ;  fo,  in  calling  cannon,  it  is  neceflary  to  add 
other  metals,  as  zinc,  or  brafs,  to  increafe  its  fufibility. 
Another  particular  in  the  melting  is,  the  great  danger  at- 
tending the  approach  of  watery  humidity,  the  violent  ex- 
plolion  thereby  occafioned,  often  totally  demolifhing  the 
works  in  which  the  metal  is  caft.  This  is  particularly 
owing  to  the  great  heat  it  acquires  in  its  fuflon,  and  partly 
to  the  great  quantity  of  heat  it  contains  when  heated  to  a 
great  degree,  in  which  it  exceeds  every  other  body. 
There  are  fome  operations  which  require  the  copper  to 
be  reduced  to  fmall  grains,  or  particles,  which  is  done  by 
pouring  a  quantity  of  water  upon  it  in  its  melted  ftate,  but 
they  are  obliged  to  take  every  precaution  to  prevent  the 
confequence  of  thefe  explofioiis.  A  cavity  is  funk  in  the 
ground,  over  which  is  placed  a  cover,  which  is  very  ftrong, 
with  thick  bars,  or  plates,  of  caft  iron,  and  the  copper  is 
made  to  run  into  the  water  with  a  very  fmall  ftream  :  it 
produces  violent  explofionss  which  (hake  the  ground,  and 
even  fometimes  burlls  the  apparatus  in  pieces. 

DCCCXX. 

When  we  calcine  the  metal,  it  is  beR  done  in  a  heat  in- 
ferior to  its  fufion.  It  is  foon  covered  over  wiih  a  dufty 
cruft,  which  flies  ofF  its  furface  when  bent.  This  kind  of 
calcined  matter  is  produced  in  confequence  of  its  abforp- 
tion  of  oxygen,  and  it  eafily  returns  to  malleable  copper 
again. 

It  llrongly  refifts  the  injuries  of  the  air  and  humidity. 
It  acquires  an  obfcurely  glofiy  fkin,  or  oxyd,  which  de- 
fends it  like  a  varnifh. 

The  faline  fubftances  aft  upon  it  with  great  facility,  the 
more  fimple  ones  diflblve  it,  and  the  more  weak  corrode  it. 
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The  fulphuric  acid  requires  the  afliftance  of  heat,  and 
to  be  applied  ftrong,  which  oxygenates  and  difTolves  it, 
forming  a  folution  ot'a  pleafant  blue  colour,  and  this  being 
evaporated,  very  eafily  affords  chryftals  of  a  pleafant  and 
tranfparent  blue  colour  when  frelh,  and  are  known  under 
the  name  of  blue  vitriol,  or  fulphate  of  copper.  The  man- 
ner of  manufaduring  this  is  not  by  uniting  pure  vitriolic 
acid  to  copper,  except  in  particular  cafes,  when  it  is  done 
with  a  difterent  view,  as  in  fome  places  where  large  quan* 
tities  are  manufaflured  in  thin  plates,  which  are  gilded  ; 
thefe  are  difTolved  again  into  fulphuric  acid,  in  order  to  fe- 
parate  the  gold.  But  the  common  manner  of  obtaining  it 
ii  from  the  copper  of  pyrites. 

DCCCXXI. 

The  adion  of  the  nitric  acid  is  in  no  way  particular ;  ic 
dilTolves  it  as  ufual,  which  is  experienced  by  the  difen- 
gagement  of  much  nitrous  gas,  and  the  folution  turns  out 
of  much  the  fame  colour  as  that  by  the  fulphuric  acid,  a 
very  fine  blue  and  green  colour  being  produced,  according 
to  the  flrength  of  the  acid.  By  evaporation  it  may  be  re- 
duced to  the  form  of  chryftals,  being  nitrate  of  copper, 
but  they  are  ftrongly  deliquiefcent.  The  adtion  of  this  fait 
is  peculiar  upon  tin. 

Dcccxxir. 

The  muriatic  acid  a£ls  only  upon  it,  boiling  and  con- 
centrated ;  it  produces  a  green  colour,  of  a  different  tingf, 
fometioTes  a  pleafant  grafs  colour,  fometimes  a  darker  co- 
lour, like  that  of  fading  vegetables,  according  to  the  con- 
centration of  the  acid,  or  the  muriatic  acid  may  be  united 
to  copper  by  the  medium  of  muriated  mercury,  forming  a 
dry  fubftance  which  melts  with  a  gentle  heat,  like  the 
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plumbum  corneum,  and  melts  like  rofin.  The  compound 
is  volatile,  and  tinges  the  flame  of  a  candle  green.  This 
is  obferved  in  many  of  the  preparations  of  copper ;  for 
even  the  copper  reduced  to  fine  filings,  and  thrown  into 
tfie  flaming  fire,  tinges  the  flame  of  a  blue  or  green 
colour. 

DCCCXXIII. 

When  copper  is  diflblved  by  the  acetic  acid,  it  gives  a 
green  of  a  different  tinge  ;  the  folution  being  evaporated, 
affords  chryftalsof  a  dark  green  colour,  which  give  a  pow- 
der of  a  bright  and  pleafant  green.  Thefe  are  known  to  the 
painters,  under  the  name  of  diftilled  verdigrcafe,  or  cupri- 
cum  acetatum,  but  improperly;  the  reafon  is,  that  they  are 
produced  by  diiVilled  vinegar,  in  which  copper  is  diiTolved. 
To  do  this,  we  muft  not  only  apply  it  in  its  metallic  ftate,  but 
we  muft  take  it  in  the  form  of  a  ruft,  or  oxyd,  produced  by 
means  of  the  vegetable  acid  itfelf.    This  is  known  by  the 
name  of  verdigreafe  ;  it  is  of  a  pale  bluifli  green  colour,  it 
is  prepared  in  large  quantity  from  the  hufksof  the  grape  ; 
after  the  juice  is  fqueezed  out  there  remains  a  ferment- 
able matter,  capable  of  acquiring  acidity;  this  is  put  into 
earthen'pots  in  alternate  layers  with  plaies  of  copper ;  r.nd 
thefe  are  arranged  in  rows  on  a  dunghil  with  horfedung, 
by  which  the  fermentation  is  raifed,  and  an  acetic  acid 
produced,  which  ruftsor  oxydates  the  copper ;  and  the  plates 
being  bent,  the  ruft  or  oxyd  is  ftruck  off,  brings  verdt. 
greafe.    This  is  diflblved  eafily  in  diftilled  vinegar,  tin- 
ging it  of  a  greenilh  colour,  like  that  produced  by  the 
muriatic  acid;  and  from  that  folution  the  chryftals,  called 
diftilled  verdigreafe,  are  obtained, 
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DCCCXXIV. 
Thefe  combinations  of  copper  with  acids  can  all  be  de- 
compofed  ;  that  with  the  fulphuric  acid  can  be  decom- 
pounded by  means  of  heat,  though  with  difficulty,  it  re- 
quiring a  violent  heat.    The  compound  with  the  nitric 
acid  is  more  eafiiy  decompounded  ;  that  with  the  muri* 
atic  acid  more  difficultly,  as  it  adheres  to  the  copper  and 
volatilizes  a  part.    The  moll  eafily  decompounded  is  that 
with  the  vegetable  acid,  which  retains  it  fo  flightly,  that 
hear  alone  will  totally  expel  it ;  and  in  this  way  we  have 
an  opportunity  of  reducing  the  vegetable  acid  to  ics  great- 
eft  degree  of  ftrength,  we  can  bring  it  into  a  dry  form, 
we  can  evaporate  the  whole  of  the  water  by  applying  heat, 
and  raifing  the  acid  in  vapour,  the  copper  remains  be- 
hind, not  retaining  it  fo  ftrongly  as  to  occafion  its 
being  expofed  to  a  red  heat,  as  when  it  is  combined  with 
a  fixed  alkali  in  the  fal  diureticus,  &c.  which  retains  the 
acid  till  the  heat  totally  deftroys  it,  but  with  the  copper 
the  acid  is  feparated  fooner,  and  we  have  it  in  the  greateft 
degree  of  ftrength,  and  it  is  called  concentrated  fpirit  of 
verdigreafe. 

DCCCXXV. 

Befides  the  efFedls  of  heat  in  decompounding  thefe  com- 
binations of  copper  with  acids,  we  can  take  the  affiftance 
of  additions ;  we  can  add  fubftances  having  a  ftronger  at- 
Irafiion  f«r  the  acid,  as  the  alkalies  and  abforbent  earths. 
All  of  thefe  occafion  a  precipitation  of  the  copper ;  the 
abforbent  earths  precipitate  it  in  the  form  of  a  powder  of 
a  light  and  pleafant  blue,  a  jjortion  of  it  being  depofited 
in  the  earthy  particles.  It  is  ufed  by  the  painters  under 
the  name  of  verditure. 
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DCCCXXVJ. 
The  alkalies  preclpiiatc  it  like  verdigreafe,  but  liie 
quantity  of  the  alkali  being  increafed  the  copper  is 
ic-diffolved,  and  produces  a  rich  and  beautiful  blue. 
»  The  moft  remarkable  precipitation  and  re-diflblution  is- 
by  the  ammoniac.  The  blufcproduced  is  fo  extremely 
rich,  that  a  very  minute  quantity  of  copper  becomes  vi- 
fible  in  a  large  quantity  of  water.  It  is  faid  that-j-'e  part 
of  a  grain  of  copper  will  be  eafily  deteded  in  a  pint  of 
water. 

DCCCXXVJI. 
The  colour  produced  by  the  combination  of  the  am- 
monia with  the  metal  can  be  again  deflroyed,  and  re- 
produced ;  and  by  adding  an  acid  and  alkali  alternately,  the- 
colour  appears  and  difappears  as  often  as  we  pleafe.  So 
the  deep  coloured  rich  blue  folution  is  a  compound  of^ 
the:  ammonia  with  copper,    and  it  is  only  when  the 
ammoftia  prevails  that  the  deep  blue  folution  is  pro-- 
duced. 

DCCCXXVIII. 
There  is  a  preparation  in  the  {hops  called  aqua  fappha-' 
rina,  which  is  made  by  putting  into  a  brafs  mortar  fome 
lime  water  with  a  little  murlat  of  ammonia  about  24 
hours,  the  lime  water  decompounds  the  muriat  of  ammc-- 
nia,  and  the  ammonia  ading  on  the  copper,  the  folution 
acquires  a  light  blue  colour. 

DGCCXXIX. 
There  is  at  prefent  made  ufe  of  in  medicine  a  compound 
of  copper  with  ammonia  in  this  way,  which  is  thought 
to  have  virtue  in  the  cure  of  the  epilepfy.    It  is  prepared 
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hum  blue  vitriol  ;  the  procefs  recommended  is,  to  pre- 
pare it  from  tiiis  dilVolved  in  water  and  filtrated;  to 
tins  is  added  a  quantity  of"  amaionia,  fufHcient  for  pre- 
cipitating the   copper  and  afterwards   rediflol ving  it. 

)cn  ilij  amir.onia  is  added  to  the  filtrated  folution, 
u  ettcrvefces,  and  precipitates  the  copper  fo  copioully,- that 
t!)e  mixture  becomes  quite  thick  atfiril;  but  repealing  the 
addition  of  volatile  alkali,  we  gradually  faturate  the  whole, 
ard  rediflblve  the  copper;  in  doing  which  we  muft  take 
care  to  agitate  the  liquor,  and  to  obferve  if  any  oxyd  in 
the  form  of  white  particles  remains  undifTolved.  I'here 
is  no  danger  in  adding  too  much,  the  following  part  of  the 
procefs  will  dilTipate  this :  what  remains  to  be  done  when' 
the  copper  is  completely  difTolved  is,  to  pour  the  liquor 
into  a  china  plate,  and  fet  it  before  the  fire,  or  in  a  fand 
heat,  not  much  above  that  of  the  human  body.    It  foon 
evaporates,  fo  as  to  leave  a  cruft  of  faline  matter,  contain- 
ing the  two  compounds  of  ammonia,  with  fulphuric 
acid,  and  the  alkali  with  the  cxyd  of  copper.    It  is  this 
latter  compound  which  is  efficacious,  the  other  neither 
does  good  nor  harm  ;  but  as  the  efficacy  of  the  preparatioiv 
depends  on  the  combination  of  the  copper  with  the  am- 
monia, the  mod  gentle  degree  of  heat  muft  be  ufed, 
otherwife  the  ammonia  is  feparated  from  the  oxyd  of  the 
copper,  and  it  is  proper  to  fcrape  it  together,  to  grind  it 
to  a  powder,  and  clofe  it  up  in  a  vial,  when  it  forms  a  pow- 
der of  a  deep  blue  colour. 

Jt  is  likewife  obtained  in  a  foUd  form  by  mixing  3  parts 
of  carbonate  of  ammonia  with  2  of  fulphate  of  copper. 
This  forms  a  compound,  known  by  the  name  of  the  am- 
moniated  fulphate  of  copper. 
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DCCCXXX.  ( 
When  the  calces  of  copper  are  mixed  with  earthy  fub-  ^ 
ftances,  they  give  them  a  tinre  like  thefe  of  their  fola- 
tions  with  acids,  giving  blues  of  different  fliades. 

Sulphur  unites  ftrongly  vvich  copper,  forming  a  lead- 
coloured  mafs,  not  eafily  decompounded  again.  Though, 
iron  has  a  ftronger  aitraftion  for  fulphur,  the  copper  has 
the  property  of  retaining  it  more  ftrongly  ;  fo  that  when 
thefe  two  metals  are  expofed  to  heat,  the  iron  is  much 
more  difpofed  to  be  oxydated,  and  confequently  to  lofe  its 
attraftion  for  the  fulphur,  as  the  fulphur  does  not  unite 
with  the  oxyds  of  metals. 

Dcccxxxr. 

Some  other  inflammable  fubllanccs  a£l  upon  copper,  a» 
the  aromatic  and  rancid  oils,  and  oil  of  turpentine  and  tal- 
low, when  rancid  from  the  prefence  of  the  fehacic  acid, 
they  diflblve  a  fmall  portion  of  it  fo  as  to  be  tinged  blue 
or  green  ;  and,  in  ihort,  this  metal  is  fo  liable  to  the  ac- 
tion of  folvents,  that  it  is  remarkable  in  this  way, 

DCCCXXXir. 

The  moft  ufeful  compounds  of  this  metal  are  the  com- 
binations of  it  with  zinc,  which  compofe 

Brafs,  bearing  a  greater  or  lefs  refemblance  to  gold.  The 
manner  of  making  it  fhall  be  taken  notice  of :  with  a  cer- 
tain proportion  of  arfenic  it  receives  a  white  colour,  and 
forms  a  compound  metal,  called  tutenag,  which  is  manu- 
faftured  in  this  way  with  arfenic  and  brafs  ;  with  a  fmall 
proportion  of  tin  it  is  hard  and  elaftic,  and  conftitutes  bell 
metal,  the  mirrors  of  telefcopes,  and  burning  concave 
mirrors  ;  it  is  alfo  added  to  the  more  precious  metals, 
gold  and  rilver,and  it  is  the  only  metal  which  can  be  mixed 
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with  them,  without  deftroying  their  duftlilty  ;  a  fmall 
quan'icy  of  it  gives  them  more  firmnefs  and  hardnefs  for 
the  formation  of  different  veflels. 

Dcccxxxrii. 

•  The  relation  of  lead  to  copper  is  particular  ;  it  does  not 
unite  with  the  copper  unlefs  it  is  very  hot ;  unlefs  it  is 
brought  to  its  boiling  heat,  when  it  fcorifies,  then  the 
copper  unites  with  it  with  rapidity,  but  allowed  to  cool,  by 
the  time  the  lead  congeals  the  copper  feparates,  and  again 
chryllallizes  into  a  number  of  fibres,  while  the  \ead  cools 
into  a  number  of  little  particles  throughout  the  mafs,  but 
does  not  intimately  combine  with  it,  we  fee  the  lead  and 
copper  feparate  from  one  another.  In  confequence  of  this, 
lead  is  readily  feparated  from  copper,  if  the  mafs  is  heated 
in  fuch  a  fituacion  that  any  melted  matter  may  flov/  from 
it,  as  by  placing  it  on  an  inclined  plane  in  a  certain  de- 
gree of  heat,  the  lead  fweats  out  of  the  pores  of  the  cop- 
per, the  copper  remaining  in  a  fpongy  mafs  ;  fo  it  is  ufed 
to  feparate  fulphor  from  copper,  which  it  does  moft  ef- 
feflually.  Ic  is  feparated  from  the  other  metals  by  many 
different  procelTes,  according  to  the  nature  of  the  me- 
tal. 

DCCCXXXIV. 
The  ores  of  this  metal  are  met  with  in  all  parts  of  (the 
world  ;  but.  the  moll  remarkable  are  found  in  Sweden, 
Hungary,  and  Tranfylvania.  Such  an  ore  may  be  known 
by  a  green  or  bluilh  colour  about  it.  Specks  are  per- 
ceivable in  the  furrounding  ftones,  or  on  tiie  furface  there 
is  a  green  powder  like  verdigreafe  diffipated  from  it.  If 
there  is  any  doubt,  it  is  eafily  known,  by  putting  a  fmall 
quantity  into  a  veflel,  and  dropping  into  it  fome  drops  of 
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ammonia,  immediately  it  is  diflblved,  and  produces  the 
deep  and  rich  blue  colour.    There  are  fome  blue  ochres 
which  derive  their  origin  from  iron,  which  are  not  thus 
diflblved.    The  copper  fometimes  occurs  in  the  veins  in 
its  metallic  ftate  ;  and  it  is  the  fir  ft  of  the  metals  which 
15  thus  found  by  nature.    Tin,  antimony,  and  even  iron, 
occur  in  their  metallic  ftate,  but  exceedingly  rare  ;  but  cop. 
per  is  thus  found  frequently  intermixed  with  th«  ftony 
matters  of  the  vein,  and  fuch  ftoncs  are  of  a  reddilh  co- 
lour from  the  fmall  particles  of  copper,  tbe  copper  uniting 
into  exceedingly  fine  filaments,  much  finer  than  hairs.  A 
particular  kind  of  copper  is  found  in  moors  and  begs, 
formed  by  the  depofition  of  that  metal,  or  vegetable  in- 
flammable fubftances,  which  ihefe  bogs  contain,  and  this  is 
alfo  in  its  metallic  ftate,  but  it  is  much  more  frequently 
found  in  the  ftate  of  an  ore  combined  with  fulphiir,  and 
generally  with  fome  arfcnic,  and  it  is  feldom  free  from 
both  thefe  fubftances,  and  alfo  from  a  pofiion  ofiron. 

DCCCXXXV. 
The  ores  may  be  arranged  into  three  divifions.  ifl, 
A  pretty  pure  oxyd  of  the  metal  united  with  a  fmall  quan- 
tity of  fulphur,  arfenic,  or  iron.    This  appears  in  different 
fhades  of  green  or  blue,  fomctiHjes  of  a  very  deep  blue, 
and  forming  a  fort  of  chryftal,  which  is  called  the  minera 
cupri  vitrea  ;  they  give  the  name  of  vitrca  to  the  richeft 
•res  of  metals  :  fometimes  it  is  of  a  green  colour,  like 
verdigrcafe,  called  minera  viridis.    It  is  generally  mine-  ■ 
ralized  (to  ufe  the  common  term)  by  combination  with 
fulphur  or  arfenic,  which  melts  with  it  in  this  ftate  in  dif- 
ftrent  degrees  of  purity  ;  when  there  is  but  little  iron  it 
conftitutes  a  grey  copper  ore  of  a  dark  colour,  duller  than 
that  of  lead ;  fometimcj  it  ia  'purplifti  when  it  is  frefli 
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broken  interfpered  with  fpar  and  a  flinty  matter,  called  the 
niinera  cupri  lazuria. 

DCCCXXXVI. 

Another  kind  of  it,  which  is  more  common,  (and  from 
its  plenty  is  highly  valued,)  is  the  copper  pyrites ;  it  con- 
tains more  iron  than  copper,  but  the  copper  is  valuable, 
and  fo  it  is  wrought  on  account  of  the  copper.  Here  it  is 
combined  chiefly  with  fulphur,  and  a  large  proportion  of 
iron.  This  kind  of  pyrites  is  eafily  dillinguifliable  from 
what  is  commonly  called  the  iron  or  fulphur  pyrites, 
which  contains  rorhing  elfe  than  fulphur  and  iron.  The 
iron  pyrites  are  very  hard,  fo  as  to  ftrike  fire  with  flee), 
but  the  copper  pyrites  are  never  fo  hard  as  this,  the  point 
of  aknife  makes  noimpreflion  upon  them;  befidesthe  colour 
is  different,  the  copper  pyrites  is  more  yellow,  approach- 
ing to  that  of  gold,  and  the  fia£lures  of  it  have  the  dif- 
ferent ftiades  of  the  rainbow  colours  upon  them.  In  fome 
parts  of  England  there  are  great  quantities  occurring, 
chryflallized  on  the  furface  of  fpars,  which  make  a  fhining 
appearance  ;  the  metallic  matter  is  attended  with  a  tinge 
of  the  rainbow  colours. 

DCCCXXXVII. 

With  regard  to  the  extraction  of  copper  from  thefc 
ores.  When  it  is  in  its  metallic  ftate  it  needs  only  be  re- 
fined, the  fulphur  or  iron  requires  to  befeparated  by  melt- 
ing it  in  a  hollow  forge,  in  which  the  heat  is  raifed  by 
fuel  on  the  forface  of  the  metal,  the  air  thus  promoting  the 
fcorification  of  the  more  deftruftible  parts ;  fo  the  iron  and 
arfenic,  as  being  more  deftrudiblc  and  volatile,  are  fcori- 
lied  and  taken  off  to  afide,  till  the  copper  is  at  leaft  fuf- 
ficiently  refined.  This  operation  is  praftifed  more  fuc- 
cefsfully,  if  a  qaantity  of  lead  be  added,  which  promoter 
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the  fcarilicatinn  of  thefe  more  oxydable  fubftances,  and 
leaves  the  copper  pure  and  fine.  It  is  true,  that  when  lead 
is  employed,  a  part  of  the  copper  is  fcorified,  lead  having 
great  power  in  promoting  the  oxydation  of  other  metals  ; 
but  it  has  little  of  this  efFeft  upon  copper.    In  Sweden, 
where  large  quantities  are  manufaftured,  they  have  a  par- 
ticular manner  in  taking  it  out  of  the  furnace.    The  fur- 
nace is  conical,  contracting  in  the  bottom,  and  is  lined 
with  a  lute  of  charcoal  duft  and  clay,  when  the  copper  is 
refined,  which  they  know  by  dipping  into  it  the  point  of 
an  iron  rod,  to  which  the  copper  adheres,  they  then  clear 
away  the  fuel  and  fcorified  matter,  and  begin  to  take  out 
the  metal ;  but  as  the  quantity  is  very  great,  it  would  re- 
quire a  long  time  to  cool  of  icfelf,  (and  it  would  be  im- 
poflible  to  take  it  out  of  the  furnace,)  fo  they  pour  a  fmall 
ftream  of  water  upon  the  furface,  which  flows  round  the 
metal  without  tooching  it,  as  mercury  upon  wood  ;  for  the 
water  being  warmed  before,  the  great  heat  of  the  metal 
converts  it  into  vapour,  fo  that  there  is  always  3t  vapour 
interpofed,  V'vhich  preveiits  them  from  coming  into  con- 
tadl,  bat  the  water  evaporates  firfl,  and  occafions  a  con- 
fumption  of  the  heat  of  the  copper,  and  a  cruft  of  it  is  har- 
dened, which  is  raifed  up  by  means  of  an  iron  lever,  and 
removed,  a  frefli  furface  being  congealed  in  the  fame  man- 
ner immediately  after,  and  this  is  repeated  till  the  whole 
mafs  is  taken  out.    Thefe  crufts  are  laid  on  the  floor  one 
over  another  ;  they  become  gradually  narrower,  forming  a 
pyramid,  or  cone ;  when  taken  out  in  this  manner,  it  is 
called  rofe  copper,  having  a  bright  and  rainbow  colour  on 
the  in  fide,  and  a  roughnefs  (making  it  bear  a  refem- 
blance  to  a  rofe  expanded,)  and  the  copper  in  that  (late  is 
reckoned  e.vtremely  fine. 
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Dcccxxxvin. 

If  the  copper  is  found  in  the  Rate  of  an  oxyd,  the  opera- 
tion is  very  llmple.  It  is  reduced  to  its  metallic  f<.rm, 
and  the  copper  obtained  by  refinement:  but  where  ic  is 
combined  with  lulphur  and  arf.-nic  it  cofts  trouble  and  re- 
peated operations,  (thefe  fubftances  adhering  ftrongly,  as 
does  alfo  a  quantity  of  iron,  which  fe'dom  fails  to  be  pre- 
fent.)  Thefe  ores  are  treated  by  repeated  roaftings  and 
fufion  ;  every  time  a  quantity  of  the  fulphur  and  arfenic 
evaporates,  and  the  iron  is  fcorifted.  The  iion,  without 
the  prefence  of  thefe,  would  be  ditiicultly  feparated.  but 
the  fulphur  and  arfenic  favour  the  oxydation  of  the  itp^ji 
fo  that  it  can  be  converted  into  fcoria:,  while  the  copper  is 
not  fo  fubjeiSl  to  this  fcorilication  ;  fo  ihcfe  volatile  fub- 
ftances arc  gradually  diffipated,  ar.d  at  laft  the  copper  turns 
out  pure,  but  it  is  never  fo  pure  as  when  a  quantity  of 
lead  is  mixed,  or  added  to  it,  in  order  to  promote  its  rerine- 
ment.  There  arefome  of  the  ores  which  are  fo  very  im- 
pure, that  ic  is  hardly  poffible  to  extrad  ic  even  by  water 

in  the  way  of  folution. 

DCCCXXXIX. 

Mnngancfe, 

Manganefe  is  a  metal  of  a  grey  white  colour,  foon  de- 
compofed  by  expofnre  to  the  air,  by  which  its  furface  be- 
comes oxydated.  it  is  very  generally  difFufed  both  in  the 
earth  in  various  forms,  as  alio  in  the  alhes  of  different 
vegetable  produdts. 

The  native  oxyd  is  its  moft  abundant  ore,  and  from  its 
different  degrees  of  oxydation,  it  varies  in  colour,  texture, 
and'  form  :  but  it  has  commonly  an  earthy  texture,  and 
generally  a  brownifh  or  bluiOi  black  colour. 

This  oxyd  is  diftcultly  reduced  to  the  metallic  ftate. 
Vol.  Ill,  S 


386  METALS. 

and  it  can  hardly  be  obtained  but  in  fmal!  flabules,  which, 
on  expofure  to  the  air,  lole  their  colour,  and  fall  at  lall 
into  a  black  powder.  This  is  the  confcquence  of  oxydation, 
and  it  is  very  quickly  effciSed  on  them  with  the  affillance 
jof  heat,  though  at  a  low  temperature. 

Two  principal  fpecies  of  oxyd  of  marganefe  are  found, 
the  white  and  the  black.  The  former  is  the  cxyd  in 
acids  precipitated  by  alkalies,  the  latter  the  fame  oxyd 
expofed  farther  to  the  aftion  of  heat,  and  intermediate 
gradations  are  occafionally  produced. 

The  former  of  thefe  pofTefles  the  llrongell  attradion  to 
oxygen  of  any  metal  whatever,  but  the  increafed  quan- 
tity in  the  latter  is  feparated  by  the  temperature  of  igni- 
tion. 

Thefe  two  oxyds  alfo  clearly  prove  that  folubility  in  acids 
only  takes  place  in  a  certain  degree  of  o.xydation.  Thus 
the  white  oxyd  is  foluble  in  all  acids,  while  the  black  re- 
mains undiflblved  in  the  fulphuric  and  nitric  acids,  unlefs 
an  inflamoiable  matter  is  added  to  remove  part  of  its  oxy- 
gen, but  it  dilTolves  in  the  nitrous  and  fulphureous,  a  con- 
firmation of  the  fame  fad,  but  it  combines  readily  with 
the  muriatic  acid,  and  oxygenated  muriatic  acid  is  formed, 

DCCCXL. 

The  fulphatof  manganefe  is  foluble  in  water,  and  chryf, 
tallizable.  The  nitrat  and  muriat  remain  always  foft  and 
deliquiefcent ;  they  are  decompofed  by  the  alkalies,  and  a 
white  precipitation  enfues.  The  fixed  alkalies  combine 
with  the  black  oxyd.  This  combination  is  formed  by  ex- 
pofing  it  to  a  ftrong  heat  in  a  proportion  of  one  part  to 
two  of  the  fait.  The  compound  diffolved  in  water  varies 
in  its  colour,  and  turns  from  green  to  purple,  and  then  to 
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red,  and  the  addition  of  nitric  acid  renders  itcolourlefs ;  fo 
it  is  termed  the  mineral  chameleon,  or  alkaline  cxyd. 

Manganefe  is  incapable  of  combining  properly  with  ful- 
phur,  though  eight  parts  of  oxyd  with  three  of  fulphur 
form  a  mafs  of  a  greenifh  yellow  colour.  It  combines 
with  phofphorus,  forming  a  white  metallic  compound.  Jt 
poffefles  likewife  an  attraiflion  to  carbon.  Its  combina- 
tions with  the  other  metals  are  at  prefent  little  known.  Its 
ftrongeft  attradion  feems  to  iron. 

The  oxyd  unites  by  fufion  with  the  earths,  and  thus,  from 
its  ufe  in  glafs-making,  termed  glafs-makers'  leap.  In,  a 
large  quantity  it  gives  a  violet  colour  to  glafb :  in  fmall 
quantities,  if  ufed  to  glafs  difcoloured,  by  coally  particles 
on  iron  it  renders  it  colourlefs.  It  gives  the  black  glazing 
to  pottery  ware. 

DCCCXLI. 

Ar/enic. 

This  metal  In  extratling  it  from  its  ores  Is  commonly 
procured  in  the  ftate  of  a  white  oxyd.  It  is  dillinguifhed 
from  every  other  metal  by  its  folubility,  and  when  heated 
with  the  accefs  of  atmofpherlc  air  it  is  eafily  oxydated. 
In  the  temperature  of  Ignition  it  burns  with  a  blue  flame, 
and  emits  an  albaceous  fmell.  This  oxyd  has  a  fharp 
cauftic  tafle,  is  foiuble  in  water,  and  in  boiling  water  its 
folution,  on  cooling,  affords  chryftals ;  by  farther  oxyda- 
tion  It  is  completely  acidified. 

The  white  arfenic  of  commerce,  or  Imperfed  cxyd,  13 
hardly  diffolved  by  fulphuric  acid.  Nitric  acid  by  its 
communication  of  oxygen  acidifies  It;  thennrate  is,  there- 
fore, hardly  to  be  obtained.    The  muria'dc  acid  didolves 
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j't  with  facility,  and  two  varieties  of  combination?  with  this 
acid  are  formed,  diftVring  in  their  degrees  of  oxydation. 

Oxygenated  muriate  of  arfenic  is  concrete  of  a  foft 
confiftence,  and  is  decompofed  by  water. 

Ox'yd  of  arfenic  combines  with  the  fixed  alkalies,  and 
.alfo  their  fclutlons  in  an  increafed  temperature  :  this  fatu- 
■  ration  is  thick,  tenacious,  and  emits  fumes  of  arfeniated 
.hydrogen.    Ammonia  and  lime  water  alfo  diffolve  a  part 
of  the  oxyd. 

Acid  of  arfenic  is  attained  by  the  dlflillation  of  white  oxyd 
in  nitric  acid,  the  refidue  remaining  on  the  difcbarge  of  the 
•  r.itrous  gas,  is  the  acid  in  a  concrete  fofm.    Jt  is  foluble, 
-in  twice  its  weight  of  water  dijiquiefce?,  and  Ihews  the  teft 
-of  an  acid  by  reddening  turnfole,  and  has  a  cauftic  tafte. 
The  acid  combines  with  the  alkalies,  and  forms,  by  folu- 
tion  and  evaporation,  fome  falts  which  are  little  known. 

DCCCXLIL 

With  regard  to  the  earthy  fuhllances,  their  vitrification  is 
■haftcred  by  it ;  and  ic  is  found  an  ufeful  compound,  or  ad- 
dition to  glafs,  the  greatefl  confu-nption  of  it  being  in  this 
way.  It  is  a  common  praflice  to  plunge  apiece  of  it  tied 
to  the  end  of  an  iron  red,  to  the  bottom  of  the  pot,  which 
quickens  its  refinement  and  clarification,  the  alkali  which 
the  glafs  contains  fixes  the  arfenic,  which  difFufing  itfelf 
through  the  glafs,  increafes  the  tenuity  of  its  fufion,  but 
the  glafs  then  made  foon  tarnifhes. 

With  the  inflammable  fubftanccs  it  unites  with  folphur  in- 
to a  compound,  or  fulphuret,  that  is  more  fufible  than  the 
arfenic,  and  that  in  proportion  to  the  quantity  of  fulphur. 
Some  of  the  compounds  can  be  melted  eafily  into  "a  per- 
feft  fluid,  and  the  colour  varies  according  to  the  proper- 
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ti^n  of  (ulpHur.  When  a  fmall  quantity  offuluhur  is  com- 
bined the  colour  is  yellow,  and  it  forms  orpiraent  ;  and 
when  the  pmportion  of  fulphur  is  large,  it  is  of  a  deep  red 
colour,  and  forms  a  powder  vvhich  is  called  red  ai  fenic,  or 
realgar. 

The  poifonous  quality  of  the  arfenic  is  very  much- 
abated  in  this  compound,  as  is  the  cafe  with  other  mi- 
neral fubftances  that  have  a  great  power  over  the  human 
body,  as  antimony  and  mercury  ;  they  may  be  feparated 
by  adding  a  fmall  proportion  of  alkaline  fait,  and  fub- 
liming  the  mixture. 

Pliofphorus  combines  with  arfenic,  and  forms  a  com- 
pound of  a  black  colour  and  m  j;allic  lullre,  oxydated  by 
the  air. 

DCCCXLIII. 

The  relation  of  arfenic  to  the  metals  remains  to  be  con- 
iidered  ;  it  anites  with  the  whole  ;  it  is  applied  in  the  way 
of  cementation  mixed  with  charcoal  diifl,  or  black  flux  ; 
the  metal  is  beat  into  plates  and  interfperfed  with  this 
mixture  in  a  crucible ;  its  efFeft  upon  the  metali  is  to  give 
them  a  white  colour  and  to  render  them  brittle  ;  no  mix- 
ture of  this  kind  has  been  found  ufeful,  except  that  of 
copper.  It  communicates  fome  degree  of  a  white  colour 
to  it,  To  that  approaches  to  filver,  and  it  is  called  French 
plate,  but  is  attended  with  a  ycllowilh  call;  this,  however, 
does  not  appear  in  candle-light. 

With  regard  to  the  origin  of  arfenic,  it  is  found  pure  In  a 
grey  powder,  or  contrafled  into  a  folid  fubftance,  but  pure 
arfenic  is  a  very  rare  mineral;  though  in  the  Rate  of  combi- 
nation there  is  plenty  of  it.  It  abounds  in  a  great  man  v 
of  the  ores  of  lead,  and  in  a  compound  of  iron  called 
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white  pyrites,  having  a  whiter  colour  than  the  pyrites  of 
iron  and  fulphur  ;  when  thefe  are  ftruck,  they  give  out 
an  odour  refembling  that  of  garlic  ;  but  the  ore  containing 
it  in  the  greateft  quantity  is  the  cobalt. 

We  meet  with  native  compounds  of  arfenic  with  ful- 
phur :  they  refemble  the  artificial  compounds,  only  they 
are  of  a  foliated  texture  ;  placed  between  the  eye  and  the 
light  they  appear  tranfpatent  like  the  artificial  compound, 
and  a/Tume  the  fame  appearance  when  melted, 

DCCCXLIV. 
The  greateft  part  of  the  arfenic  found  in  the  ftiops,  or 
rhade  ufe  of  in  arts,  is  obtained  from  the  ore  of  cobalt, 
the  oxyd  of  which  tinges  glsfs  of  a  deep  rich  blue  colour> 
fo  is  employed  for  the  decoration  of  china  and  other 
earthen  ware.  The  arfenic  in  this  ore  is  in  its  metallic 
ftate,  and  evaporates  freely  when  red  hot ;  the  cobalt  is 
heated  in  a  large  furnace  in  the  formof  an  oveni  at  one 
end  there  is  a  place  for  a  fire,  and  in  the  other  a  V€n{ 
drawn  off  in  the  form  of  a  gallery,  through  which  the 
fmoke  and  fleams  pafs  a  long  way  before  they  are  al- 
jowed  to  efcape,  and  the  condenfible  matter  is  allowed  to 
condenfe,  workmen  are  put  in  to  colledl  it,  and  the  matter 
is  found  to  be  arfenic,  the  metallic  part  of  the  matter  re- 
n  a'nlng  fixed  on  the  floor  of  the  furnace;  butit contains 
a  ccnfiderabie  quantity  of  fulphur  from  the  pyrites  and 
other  fulphureous  minerals. 

To  purify  it  from  the  fulphur  it  is  treated  in  the  way 
of  fublimation,  when  it  fublimes  in  its  ordinary  form. 

Such  is  the  hiltory  of  this  mineral,  which  beft  deferves 
the  name  of  a  poifon  of  any  fubftance  W'C  have  expe- 
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Hence  of,  as,  in  the  fmalleft  dofc,  it  has  been  found  to 
produce  hurtful  eiFeds. 

DCCCXLV. 

The  IVudy  of  the  pbyfician  is  more  direi^ed  to  the 
means  of  remedying  the  bad  efFedls  produced  by  it  occa- 
fionally,  and  to  the  detection  of  crimes  that  are  committed 
by  means  of  it,  than  to  any  other  points.  The  means  of 
preventing  the  bad  efFefts  confift  in  the  fudden  evacua- 
tion of  the  arfenic,  by  a  vomit  given  immediately,  and 
after  that  a  purge,  and  we  mitigate  the  mifchief  it  occa- 
fions  by  giving  a  great  quantity  of  diluent  and  bland  fub- 
flancej,  as  milk,  oil,  and  the  like. 

With  refpec^  to  the  means  of  detefling  and  difcovcring 
it,  our  attention  Is  coiiimonly  dlreiTted  to  fomc  fubllance 
fufpefled  of  being  arfenic,  fume  remains  of  which  are  pre- 
fented  to  u$,  or  to  the  examination  of  the  dead  body.  In 
examining  a  fuppofed  arfenical  fubftance,  it  is  eafy  to  do 
it  certainly  ;  we  need  only  put  a  little  of  it  on  a  red-hot 
iron  ;  if  it  evaporates  with  red  fume^,  or,  when  mixed  with 
two  parts  of  charcoal  duft,  if  it  evaporates  in  the  fame 
manner  and  diflufe  a  penetrating  fmell  of  garlic^  it  is  then 
arfenical. 

DCCCXLVI. 

Moljbdena 

Is  a  fcmi-metal,  of  a  metallic  luftre  or  appearance 
fimilar  to  plumbago.  Its  only  ore  is  a  native  fulphuret,  of 
a  light  grey  colour,  fmooth  and  unduous  on  its  furface, 
and  of  a  foft  laminated  texture,  foiling  the  fingers.  It  is 
difficult  to  reduce  it  to  a  metallic  Hate.    Expofed  in  tk« 
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fire  to  a  ftrong  heat,  fulphureous  flames  are  difengaged 
from  it,  and  an  oxyd  prevails. 

This  metal  is  capable  of  undergoing  oxydation  in  four 
different  degrees.  The  iirft  degree  forms  a  black  oxyd  ; 
the  next,  a  blue  ;  the  third,  a  green  ;  and  the  fourth,  a 
concrete  acid  of  a  yellowifii  white  colour.  In  thefe  dif- 
ferent Rates  it  pofTefles  bpt  a  weak  attraftion  for  oxygen  ; 
and  it  is,  therefore,  decxy dated  by  hydrogen,  and  by  di- 
gefting  it  with  any  of  the  metals. 

The  molybdlc  acid  melts  and  is  decompofed  by  heat ; 
is  foluble  in  about  750  times  its  weight  of  water,  and  in 
the  fulphuric  or  muriatic  acids.  By  its  combination  with 
the  alkalies  and  earths  various  molybdetsare  formed  which 
have  not  been  yet  examined.  The  fame  may  be  faid  of 
its  combinations  with  a  number  of  the  metals, 

DCCCXLVII. 

This  has  been  obtained,  in  a  metallic  form,  from  the 
mineral  named  tungften,  or  ponderous  earth,  and  alfo 
from  wolfram  ;  fo  that  both  are  ores  of  one  metal. 

DCCCXLVHI. 
The  metallic  oxyd  is  obtained  by  digefting  the  mi- 
neral in  fine  powder,  in  three  parts  of  nitric  acid,  when  a 
yellow  powder  is  depofued  ;  or  from  wolfram,  by  boiling 
the  mineral  with  muriaiic  acid.  In  both  cafes  a  yellow 
powder  is  procured,  which  is  again  reduced  to  the  nie- 
lallic  fate,  fotmed  into  a  parte  with  oil  and  charcoal,  by 
expofing  it  to  an  iutenfe  heat.  The  metal  is  of  a  greyifli 
colour,  hard  and  brittle. 
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DCCCXLIX. 
The  yellow  powder  is  taftelefs,  and  infoluble  In  water. 
It  combines  with  the  alkalies  and  feveral  of  the  earths  ; 
but  has  Icfs  the  character  of  an  acid  than  of  a  metallic 
oxyd.  Neither  the  oxyd  nor  the  metal  have  been  ap- 
plied to  any  ufe  ;  but  the  former  has  been  prepared  as  a 
bafis  for  pigments,  fince  ic  forms  permanent  colours  witlx 
many  vegetable  fubftances. 

DCCCL. 

Titanium, 

This  is  a  newly  difcovered  metal.  It  exirts,  in  oxyd^ 
in  a  greyilli  black,  fand  found  in  Cornwall,  under  the 
name  of  manachanite,  and  in  the  ore  named  titanic  and 
red  fchorl.  This  oxyd  is  of  a  red  colour;  and  by  heating 
it  with  inflammable  fubftances,  it  acquires  a  yellow  or 
blue.  Ic  is  very  hard  and  infufible  ;  it  is  foluble  with 
heat  in  the  diluted  mineral  acid?,  afi'ording  gelatinoufi' 
folutions  that  yield  cryftals  by  fpontaneous  evaporation, 
and  are  decompofed  by  the  alkalier.  Prufliat  of  potaflx 
gives  a  green  precipitate,  and  the  gallic  acid  a  browniih 
red.  It  unites  with  none  o!"  the  other  metals  but  iron.  It 
is  alfo  hardly  reducible  to  a  metallic  (late. 

DCCCLI. 

Uranium. 

This  metal  exifts  in  the  mineral  named  pech  blende,- 
combined  with  fulphur  and  iron,  in  chalcolithe  united 
with  carbonic  acid,  and  in  uranitic  ochre  mixed,  with 
oxyd  of  iron. 

DCCCLII. 

The  oxyd  of  this  metal  is  of  a  Iemoi\  yellow  coL-^iu-, 
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infufible  by  heat,  but  changed  by  igni:ion  to  a  browniili 
grey.  When  mixed  with  carbonaceous  matter,  and  urged 
by  heat,  metallic  globules  are  formed  which  are  of  a 
Heel  grey,  with  little  luilre.  By  heat  it  affords  a  yellow 
oxyd. 

The  nitric  acid  oxydates  and  diflblves  it. 
The  other  acids  combine  with  it,  and  form  neutral  falts, 
which  cryftallize.    Its  oxyd  combines  with  the  alkalies, 
and  by  fufion  it  may  be  combined  with  the  earths. 
Both  the  metal  and  oxyd  combine  with  fulphur. 

DCCCLIII. 

Tellurium 

Exills  in  feveral  ores  of  gold.  Its  colour  is  white  or 
greyifh,  with  a  confiderable  fhare  of  luftre.  Its  texture 
is  laminated  and  brittle.  It  is  one  of  the  moft  fufible 
metals,  and  is  eafily  volatilized.  It  becomes  oxydated 
by  much  heat,  and  burns  with  a  blue  flame. 

DCCCLIV. 

The  oxyd  of  tellurium  is  white,  turns  yellow  with 
heat,  and  it  is  not  eafily  reduced  by  heating  it  with  in- 
flammables. 

DCCCLV. 

Tellurium  is  oxydated  and  dllTolved  by  the  nitric  and 
nitro  muriatic  acids,  and  the  faturated  folution  of  the  lat- 
ter is  decompofed  by  water.  The  fulphuric  acid  likewife 
difiblves  this  metal,  and  communicates  to  it  a  fine  red 
colour. 

The  alkalies  throw  down  a  white  oxyd  from  its  folu. 
tions.  It  is  alfo  precipitated  by  iron,  zinc,  tin,  and  an- 
tinaony.   It  unites  with  feveral  of  the  metals. 
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Chrcme. 

This  metal  is  found  in  a  fpecies  of  lead  ore,  and  it  is 
named  from  Its  communicating  brilliant  colours  to  its 
combinations.  The  oxyd  of  this  metal  is  the  colouring 
matter  of  the  emerald. 

DCCCLVII. 

The  acid  of  chrome  is  of  a  ruby  colour,  in  prif- 
matic  cryftals,  foluble  in  water,  with  a  (harp  metallic 
tarte.  It  combines  with  the  alkalies,  and  falts  are  formed 
of  a  golden  yellow  colour,  and  it  unites  wich  the  different 
metals,  forming  compounds,  dillinguifhcd  by  their  fplen- 
dour  of  colour.  Fufed  with  phofphoric  acid,  or  borat  of 
ioda,  globules  are  obtained  of  an  emerald  green  colour, 

DCCCLVIII. 

Muriatic  acid  afls  on  it  moft  powerfully.  When  heated 
uiih  it,  oxygenated  muriatic  acid  is  formed,  and  the 
folution  alTumes  a  deep  green  colour,  from  the  oxydation 
of  the  metal. 

The  nitiic  acid  oxydates  it  but  fparingly. 

DCCCLIX. 

We  have  now  examined  all  the  principal  metals  but 
tbofe  commonly  known  as  the  moft  noble  and  perfeft, 
which  poflfefs  in  a  more  eminent  degree  thcfe  qualities 
by  which  ihe  mecals  in  general  are  diilinguilhed  from  the 
other  claHTes.  They  are  niore  perfcfl  and  unchangeable, 
rffiiling  not  only  the  aftion  of  the  air,  but  fome  of  the 
moll  powerful  agents. 

DCCCLX. 

The  qualities  by  which  gold  and  filvrer  are  diftinguifhed 
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from  the  other  metals,  are,  ift.  Their  amazing  duftility 
and  malleability  in  experiments  made  on  filver,  (hew  that 
a  fingle  grain  can  be  drawn  out  into  wire  three  yards  in 
length,  and  thcs  can  be  further  beat  out  an  inch  broad.. 
The  extenfibility  of  gold  is  flill  more  aflonifliing,  as  we 
can  learn  from  the  art  of  gilding  and  of  making  gold 
lace,  where  the  furface  of  lilver  wire  is  covered  with  a 
thin  film  of  gold  :  thus  four  ounces  of  filver  has  its  fur- 
face  covered  with  one  ounce,  about  half  the  bulk  of  one 
ounce  of  filver ;  it  is  then  drawn  out  to  fuch  a  degree 
that  two  yards  of  it  weigh  only  one  grain,  which  is  made 
to  pafs  thiough  two  fleel  cylinders;  it  fqueezes  into  a 
flat  part,  and  rolled  on  a  filk  thread,  which  is  made  to 
turn  round  with  great  velocity  till  the  whole  is  covered 
with  it.  During  all  this  time  the  gold  ftretches  out,  fo 
as  to  cover  all  the  furface ;  and  even  when  viewed  with 
the  microfcope,  it  is  all  over  covered  with  gold.  Cal- 
culations ftiew  that  the  thicknefs  of  fuch  a  film  of  gold 
is  not  above  the  four  or  five  thoufandth  part  of  an  inch. 
But  the  proportion  of  gold  laid  on  filver,  which  is  barely 
fufficient  for  covering  its  furface,  is  much  lefs  than  this. 
It  is  neceffary  that  tlie  lace  fliould  bear  feme  wear. 

DCCCLXI. 

Reameur,  w^o  has  made  experiments  upon  this  fub- 
je(ft,  found  that  it  was  pofiible  to  cover  the  whole  fur- 
face of  the  filver  with  a  film  of  gold  ;  that  it  was 
not  equal  in  thicknefs  to  a  millionth  part  of  a  line, 
fo  that  it  would  require  1 2  "millions  of  them  to  make 
up  an  inch.  We  feldom  have  any  extenfive  ideas  of 
{uch  number?,  the  imagination  by  no  means  compre- 
-hends  them ;  but  10  conceive  this  a  lictle-'more  clearly. 
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let  us  only  confider  what  thicknefs  12  millions  of  the 
leaves  of  common  vvriang  paper  would  make  ;  the  thick- 
nefs would  amount  to  more  than  half  a  mile,  (o  that  the 
du6\ility  and  malleability  of  this  metal  is  very  amazing. 

DCCCLXII. 

Another  quality  is  that  of  enduring  the  a£lion  of  heat 
and  air,  without  being  oxydated.  The  tlrongeft  heat, 
without  air,  does  not  produce  the  lead  efFedl.  After  ex- 
pofingl  gold  and  filver  in  a  glafs-houfe  furnace  for  a 
month,  they  were  unchanged  ;  the  filver  had  lolt  a  fmall 
part  of  its  weight,  which  might  be  imputed  to  its  im- 
purity. So.ne  time  ago  we  were  tcld  that  gold  and  filver 
had  been  vitrified  by  the  heat  of  the  focus  of  the  largefl 
French  burning  glafs ;  but  feveral  of  the  French  aca- 
demicians alTure  us  that  it  was  a  miftake.  It  has  been 
volatilized  ;  but  the  vapours,  when  flopped,  condenfe  into 
little  globules  of  gold,  in  its  metallic  ftate  ;  fo  thefe  cafes 
where  it  has  appeared  were  deceptions,  from  the  vitrifi- 
cations of  fome  part  of  the  fupport  on  which  it  was  laid. 
This  is  a  circumftance  too  in  which  they  differ  greatJy 
from  all  the  other  metals,  none  of  which  can  fupport  the 
aftion  of  heat  and  air  without  being  calcined. 

DCCCLXIII. 
Another  circumftance  in  which  they  agree  is,  that  they 
are  not  afFeifled  by  nitre,  which  fo  quickly  oxydates  the 
other  metals.  When  heated  violently  with  nitre  they 
are  In  part  volatilized,  but  they  are  not  calcined  or  vitri- 
fied :  fo  it  is  employed  to  refine  filver  and  gold,  to  deftroy 
any  accidental  impurity. 

DCCCLXIV. 
Another  circumftance  is,  that  they  refift  the  fcorifying 
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power  of  lead.  DifFerent  metals,  heated  in  this  manner,- 
are  calcined  more  or  lefs  quickly.  Thefe  having  little 
attraftion  for  oxygen,  mofl:  flrongly  rcfift  the  aftion  of 
lead.  But  there  are  none  of  them  but  what  may  be 
converted  into  fcorize  in  this  way,  except  gold  and 
filver  ;  thefe  always  remain  the  fame,  with  whatever  quan- 
tity of  lead  we  perform  the  operation.  If  the  mixture  is 
expofed  to  a  fcorif)ing  heat,  it  is  the  lead  which  fcorifies 
it,  being  converted  into  litharge,  and  feparated,  until  nothing 
but  the  gold  and  filver  remain  perfeflly  pure,  without 
any  lofs.  In  confequence  of  this  property  of  gold  and 
filver,  very  fmali  quantities  of  it,  (two  drams,)  can  be 
feparated  from  loo  lb.  of  lead  ;  the  whole  lead  can  be 
fcorified. 

DCCCLXV. 

Upon  this  is  founded  the  manner  of  refining  thefe  me- 
tals, called  cupellation.  This  is  a  putrefaftion  of  them  by 
means  of  lead  in  the  cupel,  which  is  made  conftderably 
thick,  and  of  a  fpongy  texture,  and  compofed  of  materials 
which  are  not  melted  by  the  oxyd  of  lead.  The  gold  and 
filver  to  be  redified  are  mixed  with  a  quantity  of  lead 
feveral  times  exceeding  the  gold  and  filver,  according  to 
the  quantity  of  impurity  they  contain  ;  and,  expofed  to  a 
fcorifylng  heat,  the  lead  brings  on  the  fcorification  of  the 
other  metals,  and  the  calces  eafily  fink  into  the  pores  of 
the  fpongy  velTels,  which  are  compadled  in  a  mould  by 
the  ftrokeofa  hammer  ;  but  it  has  no  clay  to  give  it  hard- 
nefs  or  compaftnefs,  fo  they  fink  into  the  pores  as  water- 
would  do  in  a  mafs  of  chalk.  And  as  the  lead  is  con- 
verted into  litharge,  and  the  other  metals  into  fcori»,  the 
whole  is  abforbed  ;  while  the  filvcr  and  gold  remain  per- 

13 
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fe£lly  pure,  the  cupel  is  tinged  of  a  yellow  colour  ;  it  ^lU 
drink  in  about  twice  its  weight. 

DCCCLXVr. 

Silver. 

The  appearance  and  more  obvious  qualities  of  filvef 
are  fufficienily  known.  It  is  lefs  liable  to  ruft  than  moft 
other  metals  ;  it  is  liable  to  tarni(h  upon  the  furface,  not 
the  efteft  of  oxydation,  but  occafioned  by  an  attraflion 
of  matter  or  effluvia,  rather  than  feparation  of  any  thing, 
at  leaft  from  the  method  of  removing  it,  by  making  it  red 
hot ;  and  by  the  circumftances  which  bring  it  on,  we  are 
induced  to  imagine  that  it  is  occafioned  by  the  adhelion 
of  a  quantity  of  fulphurated  hydrogen.  It  acquires  this 
tarnifh  when  it  is  expofed  to  the  fteams  of  putrid  fub- 
ftances,  or  to  the  fubtile  vapour  arifing  from  folutions  of 
fulphur.  ft  is  obferved  by  filverfmiths  that  the  heat  of 
the  fun  is  attraded  by  it. 

DCCCLXVII. 
It  requires  a  ftrong  heat  to  its  fufion.  When  fufed  It- 
looks  like  mercury,  the  furface  is  bright  and  clean  ;  and 
when  the  filver  turns  again  to  a  folid  ftate,  it  is  liable  to 
dart  out  into  a  number  of  branches,  with  a  kind  of  ex- 
plofiOD,  called  the  vegetation  of  filver ;  that  which  is 
moft  highly  refined  is  moft  liable  to  it ;  fo  it  happens 
frequently  in  the  cupel  after  the  lead,  &c.  is  feparated  r 
it  is  occafioned  by  a  fudden  ftart  of  congelation.  It  is 
liable  to  retain  a  quantity  of  latent  heat  after  its  fenfible 
heat  is  diminifhed  below  the  point  at  which  it  begins  to 
congeal,  juft  as  water  can  be  cooled  below  froft,  and 
remain  fluid ;  and  upon  fome  accident  didurbing  it  the 
congelation  happens  with  a  ftart,  with  the  fame  rapidity 
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that  this  congtlatlon  happens  in  water;  and  the  external 
cruft  being  fuddenly  congealed,  and  compreffing  the 
internal  fluid  parts,  thefe  get  out,  and  are  cooled  by  the 
air  rulhing  out  into  a  number  of  trunks,  which  ftart  out 
from  them  at  the  fame  moment. 

DCCCLXVIir. 
Several  of  the  aflive  falts  afford  it  oxygen,  and  diffolve 
it.  The  fulphuric  acid  afts  upon  it  as  it  does  upon 
copper,  and  it  muft  be  applied  ftrong,  with  a  boiiirg  heat, 
when  the  filver  is  corroded,  and  forms  a  fubftance  of 
UcUe  fulubility,  or  fulphate  of  filver. 

DCCCLXIX. 
The  nitric  acid  is  the  moll  perfect  folvent  of  filver, 
when  it  is  properly  diluted  with  dilVillcd  water.  There 
is  a  gradual  feparation  of  nitrous  gar,  and  it  forms  a 
folution  which  turns  out  perfeflly  limpid  and  colourlefs  ; 
and  when  the  fUver  is  perfe£lly  fine  (in  common  filver 
there  is  a  quantity  of  copper  mixed},  this  folution  has  a 
remarkable  quality  for  giving  a  black  (lain  to  many  fub- 
ftance?, particularly  to  animal  and  vegetable  fubfiances. 
The  lead  drop  applied  to  the  flcin,  nail,  or  hair,  foon  pro- 
duces  a  black  (lain  ;  and  hence  it  is  ufed  for  ftaining  hair, 
when  it  is  largely  diluted  with  water,  giving  a  brown  or 
black  colour,  according  to  the  quantity.  This  fiain  is 
fo  durable,  refifting  the  injuries  of  the  air  and  other  fub- 
ftanccs,  that  there  is  none  more  fo;  and  it  is  now  em- 
ployed for  marking  linens  before  they  are  fent  to  the 
bleacb-field  :  it  fupports  the  aflion  of  bleaching  without 
the  leaft  diminution  of  its  dark  colour.  Jt  is  obferved 
to  give  a  fiain  of  this  kind  to  fome  Hones,  as  marble, 
agate,  jafptr,-&c.    The  marble  contains  a  calcarioua 


METALS.  40» 

earth,  which  may  attrad  the  acid;  but  thefe  ether  ftones 
are  flinty  ;  yet  it  finds  fubtile  crevices,  and  lodging  in 
thef'-,  aflumes  the  black  colour.  It  is  produced  by  the 
attradion  of  oxygen,  when  the  folu'.ion  is  expofed  to  the 
air,  in  confequence  of  its  decompofiiicn  ;  for  it  never  will 
appear  if  it  is  pref.rved  in  a  perfed\'y  dark  place.  We 
can  even  contrive  to  fliew  the  efFcfts  of  the  oxygen  more 
evidently,  if  a  paper  liained  with  it  be  put  fo  that  one 
part  h  expofed  to  the  air,  and  the  other  covered  up;  that 
cxpoftd  acquires  the  black  colour,  while  the  other  remains 
colourlefs.  The  operation  of  bleaching  has  rather  a  ten- 
dency to  increafe  the  blacknefs  of  the  llain,  and  the  only 
means  of  taking  it  out  is  by  the  application  of  nitrous 
aciJ  icfelf,  which  with  a  genile  heat  difiblves  the  metal 
again,  and  occ  ifions  the  ftains  to  difappear.  This  folii- 
tion  readily  a^ords  white  cryftals. 

DCCCLXX. 

The  lunar  cauftic  is  made  by  melting  thefe  with  a 
gentle  heat,  in  order  to  unite  them  into  one  mafs,  which 
is  call  into  lung  rolls.  If  a  ftronger  heat  is  ufed  than 
is  nccefl"ary  to  bring  the  mafs  into  fufion,  the  acid  may 
be  feparated  ;  and  it  feparates  more  readily  by  applying 
this  compound  to  inflammable  matters,  as  burning  char- 
coal. ChemiUs  have  ftudied  the  art  of  feparating  the 
fi!ver  from  the  acid,  fo  as  to  avoid  any  lofs  of  the  metal. 

DCCCLXXr. 
Befides  the  nitric  acid,  filver  is  combined  with  the 
muriatic.    This  acid  does  not  aft  upon  it  in  its  metallic 
ftate  J  but  it  exerts  a  ftrong  attradlion  to  its  oxyds,  and 
particularly  when  added  to  nitrat  of  fiJver,    Thus  it 
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will  defert  any  other  acid  to  uniie  with  the  muriatic  ;  and 
in  whatever  lhape  the  acid  is  prefented,  with  earth,  chalk> 
See.  it  always  unites  witn  the  muriatic  acid,  and  forms  a 
compound  perfeflly  infoluble  in  water,  as  appears  in  the 
form  of  a  white  powder  :  fo  filver  in  the  nitrous  acid 
proves  the  niceft  teft  of  muriatic  acid  in  a  mixture,  and 
the  muriatic  acid  is  a  nice  teft  of  the  prefence  of  filver  in 
a  mixture.  This  compound  is  called  luna  cornea,  from 
the  appearance  it  has  to  horn  when  melted.  Melted  in  a 
dark  place  it  forms  a  tranfparent  fubftance,  and  when 
prepared  wi  h  attention  and  care,  it  can  be  made  almoft 
as  tranfparent  as  glafs.  It  has  at  the  fame  time  a  degree 
of  flexibility  ;  fo  upon  this  account  too  it  has  been  thought 
to  refrmbic  horn.  The  acid  and  filver  adhere  Itrongly, 
and  are  not  feparable  by  heat,  in  the  loweft  degree  of  red 
heat.  If  the  heat  is  raifed  higher,  a  part  of  the  ccmpound 
evaporates,  and  it  penetrates  through  the  bottom  of  the^ 
crucible,  and  the  greateft  part  is  loft, 

DCCCLXXII. 

The  filver  is  feparated  from  thefe  acids  by  alkaline 
fubftances,  by  different  procefies,  and  alfo  by  the  greater 
number  of  the  metals.  Copper  is  the  moll  convenient, 
and  is  commonly  employed.  The  furface  of  the  copper 
is  covered  over  with  a  down  of  filver,  in  its  metallic  ftate, 
like  little  fcales  adheiing  to  the  copper  ;  the  filver  is  thus 
readily  precipitated.  A  little  copper  unites  with  the 
filver,  but  this  is  no  difadvantage  in  bufinefs.  The 
nitrous  acid  is  recovered  from  the  copper  by  heat  more 
readily  than  from  the  filver.  If  our  purpofe  is  to  recover 
the  filver,  fine  mercury  would  be  better;  for  this  being 
volatile,  it  might  be  entirely  feparated  ;  but  mercury- 
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precipitates  It  more  flowly  j  and  as  purity  is  not  aimed  at, 
we  are  under  no  temptation  to  follow  this  method.  But 
the  experiment  is  amazing,  in  confequence  of  fome  phe« 
nomena  attending  it.  When  the  folution  of  filver  is 
diluted,  the  mercury  for  fome  time  lies  at  the  bottom, 
without  any  change,  and  is  diflblved  into  an  amalgam  not 
different  in  appearance  from  the  pure  quick- filver  ;  but  at 
length  it  comes  to  cryftallize ;  for  the  amalgams,  when 
a  certain  quantity  is  united,  are  difpofed  to  a  fort  of  cryf- 
tallization.  In  this  cafe  it  is  very  remarkable  and  ftiining, 
fhooting  out  branches,  which  rife  to  a  confiderable  height 
in  the  glafs,  and  having  other  branches  ifluing  from  thenr?, 
like  the  divifion  of  common  broom ;  this  is  called  arbor 
dianaj,  the  experiment  is  among  thofe  which  are  the  moll 
precarious"  in  chemiftry  }  the  fuccefs  depends  upon  the 
ftrength  of  the  acid,  the  dilution  of  the  filver,  and  the 
quantity  of  mercury  added.  The  mixture  muft  not  be 
difturbed  ;  and  it  requires  about  20  days,  or  a  month,  to 
complete  the  cryftaliization,- 

DcccLXxnr. 

The  chemifts  would  have  combined  it  with  the  muriatic 
acid,  had  they  known  the  way  of  recovering  it  without 
lofs.  There  is  no  method  of  having  it  fo  pure  as  by 
making  it  into  a  luna  cornea,  and  recovering  it  by  cupel, 
lation  ;  a  minute  quantity  of  copper,  however,  is  left, 
which  the  lead  has  not  power  to  fcorify,  being  defended 
by  the  filver  ;  but  when  precipitated  from  aqua  fortis  by 
means  of  muriatic  acid,  if  there  be  copper  in  the  folution, 
it  remains  difToIved  ;  only  the  filver  is  precipitated  :  but 
to  recover  the  filver  by  cupellation  is  attended  with  great 
lofs,  in  confequence  of  the  volatility  and  penetrating 
nature  of  thefe  fubftanccs. 
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DCCCLXXiV. 
When  this  metal  is  combined  with  fulphur  it  forms  s 
mafs  refembling  lead,  only  of  a  duller  colour,  but  with 
fome  degree  of  foftncfs,  and  it  bears  the  impreffion  of  the 
hammer.  The  filver  is  combined  with  the  fulphur  by 
granu'atlng  it,  by  pouring  it  into  cold  water,  and  mining 
the  fluor  of  fulphur,  which  melts  and  penetrates  the  filver, 
and  forms  a  very  fufible  compound.  The  fulphur  can  bt 
feparated  by  heat  alone,  or  we  may  feparate  it  by  the 
addition  of  other  metals,  many  of  which  attradl  the  ful- 
phur more  ftrongly,  though  filver  is  one  of  thofe  which 
have  the  ftrong  altndron  for  fulphur  ;  fo  it  is  ufed  for 
refining  gold. 

DCCCLXXV. 
It  unites  alfo  readily  with  the  other  metals,  particularly 
it  has  a  ftrong  attraflion  for  lead.  If  it  is  mvxed  with 
irem,  the  lead  attrafls  the  filver  from  the  iron.  The  other 
metals  diminiOi  its  duflility  and  malleability,  except  gold 
and  copper.  The  copper,  in  fmall  quantity,  gives  more 
firmnefs  and  elafticity  to  the  filver,  fo  is  added  to  it  io 
plate,  in  the  proportion  of  one  part  to  about  1 2 1  of  filver, 

DCCCLXXVI. 
The  chemifts  have  ftudie.^  more  the  art  of  feparating. 
filver  from  other  meials  than  that  of  combining  them.  It 
is  worth  while  even  to  extrad  fmall  qaaniiacs  of  it  from, 
other  metals,  when  mixed  with  the  ores.  This  is  done 
by  diffetent  trials,  according  to  the  nature  of  the  metals* 
If  it  is  mixed  with  mercury  it  is  feparated  by  heat,  or  by 
fqueezing  the  amalgam  with  leather,  and  the  remainder  is 
decompounded  by  the  application  of  heat,  which  converte 
the  mercury  into  vapours.    It  is  feparated  from  all  the 
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•  reft,  except  golJ,  either  by  fcorificatioft  or  cupellation 
with  lead,  where  the  filver  is  mixed  with  brafs,  confiftin^ 
of  a  perfed  and  femi-metal,  when  we  mutt  perform  both 
thefe  operations,  which  are  diftinguifhed  in  this,  that  they 
are  both  done  by  adding  lead  and  applying  heat,  till  a 
quantity  of"  the  lead  is  converted  into  litharge  ;  but  fcori- 
fication  is  performed  in  a  vefTel  which  does  not  imbibe  it, 
fo  that  the  fcoriae  gather  till  they  have  acquired  a  proper 
degree  of  thinnefs  to  allow  the  particles  of  niver  to  be 
attrafled  at  the  bottom  ;  then  the  operation  is  flopped, 
and  the  calces  of  the  other  metals  acquire  a  certain  qaan- 
tity  of  the  calx  of  lead,  to  bring  them  into  a  flate  of 
fufibility,  according  to  their  degree  of  fufibility.  Thus 
the  calx  of  iron  requires  a  great  deal.  When  any  -of 
thefe  are  in  the  compofition,  it  is  proper  firll  to  fcorify  the 
mafs,  that  the  fcoriaj  may  be  brought  to  a  certain  degree 
of  tenuity,  to  allow  them  all  to  gather  to  the  bottom,  and 
a  great  deal  of  lead  remains,  in  its  metallic  flate.  To 
collect  thefe  this  mixture  is  taken  out  and  cupelled,  by 
means  or' which  the  lead  and  copper,  or  other  metal,  is 
fcorified  and  imbibed  by  the  cupel,  the  fine  filver  re- 
maining. When  a  fmall  quantity  is  to  be  refined^  it  may 
be  melted  with  nitre  ;  but  this  volatilizes  a  part  of  it,  and 
it  is  expenfive  for  large  quantities,  as  the  nitre  is  totally 
lo/l,  whereas  the  lead  can  be  recovered. 

DCCCLXXVII. 
When  mixed  with  gold  it  can  be  feparaled  only  by 
means  of  aqua  fortis,  or  aqua  regia  ;  the  one  diffolves  the 
Bvef,  and  leaves  the  gold  ;  and  the  other  dilTolves  the 
gold,  and  Uaves  the  filver:  bat  we  have  it  pureft  by 
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adding  aqua  fortis,  the  aqua  regia  having  a  minute  por» 
tion  of  gold. 

DCCCLXXVIir. 

With  regard  to  its  origin,  it  is  found  in  all  countries, 
but  mod  plentifully  in  Peru,  in  South  America.  There 
is  'a  very  little  of  it  in  Britain  ;  it  occurs  either  in  its 
metallic  ftate,  or  in  the  ftate  of  an  ore,  or  in  the  ores  of 
other  metals.  It  is  found  in  little  filaments  or  branches, 
like  the  leaves  of  plants,  bedded  in  hard  ftones,  or  among 
fhe  ores  of  filver,  which  contain  it  as  their  chief  meiaU 

DCCCLXXIX. 
It  is  not  necelTa.ry  to  fufe  the  filver  in  its  metallic  ftate, 
the  mineral  is  broken  down  into  fine  powder  ;  the  mafTes 
of  filver  do  not  eafily  divide,  but  retain  their  fize  ;  fo 
they  do  not  pafs  through  the  fieve,  and  any  fmall  par- 
ticles which  do  pafs  through  are  afterwards  feparated  by 
wafhlng,  fetling  the  earthy  particles  afloat,  and  allowing 
the  metal  to  fubfide ;  but  mercury  is  found  to  be  of  ufe  : 
it  is  always  put  into  the  vefTel,  and  a  gentle  heat  fome- 
times  applied  ;  it  attrafts  the  metallic  particles,  colledls 
them  at  the  bottom,  and  they  are  never  fet  afloat  again. 
The  mixture  of  filver  with  mercury  is  very  remarkable, 
on  account  of  its  turning  out  remarkably  heavy,  though 
mercury  is  more  heavy  than  the  fxlver.  This  method  is 
very  much  praflifed  in  Peru. 

DCCCLXXX. 
When  filver  is  found  in  the  ftate  of  an  ore,  it  requires 
other  operations.    The  more  remarkable  ores  are;  i. 
The  miacra  vitrea,  which  is  a  compound  of  filver  with 
copper ;  2.  The  minera  cornea,  which  refembles  the  luna 
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cornea,  and  is  fuppofed  to  be  a  compound  of  filvcr 
with  muriatic  acid;  3.  The  mincra  rubra,  which  is  of 
a  deep  red  colour,  with  fome  tranfparency,  and  often 
appears  cryllallized.  Thefe  differ  in  this,  that  the  minera 
cornea  is  flexible,  while  the  minera  rubra  is  quite  brittle 
but  very  fufible,  melting  at  the  flame  of  a  candle  like 
wax  or  refin.  It  is  a  compound  of  fUver  with  arfenic 
and  fulphur,  and  hence  its  colour.  Authors  mention  a 
minera  alba,  but  this  is  more  properly  an  ore  of  copper 
in  which  the  copper  is  combined  with  arfenic,  though 
the  quantity  of  filver  it  contains  is  much  more  valuable 
than  the  copper;  fo  it  is  confidered  as  an  ore  of  filver. 

DCCCLXXXr. 
It  is  feparated  from  all  thefe  ores  by  fcorification  and 
cupellation  with  lead  ;  it  is  feparated  from  the  earthy 
matter  by  elutriation,  and  the  remainder  is  heated  with 
lead  in  a  hollow  forge  ;  the  fulphur  and  arfenic  unite  with 
a  portion  of  the  lead,  and  promote  the  fcorification  ;  the 
metal  is  attrafted  by  the  melted  lead  at  the  bottom,  while 
the  litharge  brings  into  a  ftate  of  fufion  the  remains  of  the 
earthy  and  ftony  matter ;  fo  the  fcoriae  allow  all  the  me- 
tallic particles  of  the  ^Iver  to  be  united  with  the  lead. 
The  cupellation  is  managed  in  the  large  way,  in  a  cupel 
of  a  large  fize,  (of  fome  feet  in  diameter,)  heated  in  a 
furnace,  of  the  form  of  an  oven  ;  at  the  fame  time  two 
pair  of  bellows  are  made  to  play  upon  the  middle  of  the 
cupel  direiHIy,  and  the  wind  of  them  is  made  to  play  with 
a  fort  of  agitation,  by  means  of  a  little  plate  of  iron  placed 
before  the  nafal  of  the  bellows,  which  forms  its  elallacity, 
occalions  a  tremulous  motion  in  the  Ilream  of  air,  by  which 
the  litharge  is  blown  off  to  the  oppofite  fide,  where  a 
gutter  is  made  to  allow  it  to  run  out  of  the  furnace,  by 
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which  means  large  quantities  of  Jead  are  eafiiy  converted 
into  litharge. 

DCCCLXXXri. 

BeficJcs  it  is  often  contained  in  fmall  quantity  in  the 
ores  of  other  metals,  and  is  feparated  from  them  by 
different  operations,  according  to  the  nature  of  thefe  ores.. 
The  ores  of  this  country,  though  but  few,  contain  enough 
-of  it  to  be  worth  the  working  for  filvcr.    In  England  it: 
is  found  in  the  quantity  of  one  pound  in  loolb.  and  in  a. 
Jefs  proportion  than  in  this  country. 

It  is  alfo  contained  in  the  ores  of  copper,  from  which 
it  is  feparated  by  means  of  lead. 

DCCCLXXXIII. 
Gold.  ■ 

This  is  called  fol  et  rex  metallorum.  Whcnqoire  pure 
it  has  no  elafticity  ;  the  finefl  kind  bends  backwards  and 
forwards  like  a  bit  of  lead,  and  it  is  the  leaft  fonorous  of 
the  metals.  Its  great  dudlility  was  taken  notice  of,  and  its 
great  denfity  and  weight  are  always  well  known  ;  but  it 
is  the  leall  fufible  of  the  metals,  requiring  a  white  heat. 
It  never  undergoes  any  change  in  the  fire  ;  b'jt  if  foul,  it 
always  becomes  bright.  It  withft.inds  the  a(5\ion  of 
heat  and  air,  though  mixed  with  lead.  Though  the 
moft  intenfe  heat  was  never  known  to  alter  pure  gold, 
yet  there  are  fomc  metals  which  mixed  with  gold  pro- 
mote  its  calcination,  as  mercury  and  tin.  In  thefe  mix- 
tures the  gold  is  very  britile,  and  it  would  feem  that  the 
melting  of  gold  requires  fome  care  to  prevent  it  from 
being  brittle,  cither  from  a  want  of  a  fufEcient  heat  to 
make  it  perfeflly  fluid,  or  from  its  being  fuddenly  cooled, 
this  efFed  is  produced,  and  it  has  been  imputed  to  the 
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centals  of  fuel ;  but  it  chiefly  depends  upon  thefe  two 
circumilances,  and  fometimes  too  it  depends  upon  a 
very  fmall  quantity  of  metallic  matter,  efpecially  tin. 

DCCCLXXXIV. 
None  of  the  acids,  applied  pure,  produce  any  charge 
upon  it,  even  in  their  moft  concentrated  ftate.  The  only 
one  that  decompofes  it,  in  its  metallic  ftate,  is  the  oxy- 
genated or  nitro  muriatic  acids.  The  gold  diffolves 
flowly  ;  fo  it  is  proper  to  increafe  the  furface  of  contad, 
and  to  apply  a  moderate  degree  of  heat,  when  it  will  aSt 
with  a  fenfible  degree  of  efFervefcence,  and  the  eruptioa 
of  nitrous  gas. 

DCCCLXXXV. 

The  muriat  of  gold  is  eafily  decompofed  by  the  fixed 
alkalies,  lime,  and  magnefia.  The  precipitate  is  of  a 
yellow  colour.  When  ammonia  is  ufed  a  peculiar  pre- 
cipitate is  formed,  and  is  known  in  chemiflry  by  the  name 
of  aurum  fulminans,  from  its  exploding  with  extraordinary 
violence,  when  heated.  It  is  of  a  dull  brown  or  yellow 
colour.  By  evaporation  it  affords  yellow  deliquefcent 
cryflals,  or  muiiat  of  gold.  It  confifts  of  a  compound  of 
ammonia  and  oxyd  of  gold.  It  fometimes  requires  to  be 
heated  to  a  confiderable  degree  before  it  takes  fire  ;  but 
if  we  touch  it  before  this,  or  apply  the  fmallefl:  degree  of 
fridion,  the  explofion  is  immediately  brought  on.  During 
the  explofion  the  gold  is  reftored  to  its  metallic  ftate, 
there  is  a  ftain  on  the  paper  of  minute  particles  of  gold  ; 
and  covering  the  gold  with  a  glafs  receiver,  the  metal  is 
difperfed  over  the  furface  of  it,  and  in  its  cavity,  in  its 
metallic  ftate :  fo  this  preparation  is  in  danger  of  hurting 
people,  and  melancholy  accidents  have  been  occafioned 
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by  it,  from  too  much  heat  being  applied  to  it,  or  from 
fridion,  hy  being  bruifed  in  a  mortar,  and  the  water 
warm,  &c. 

DCCCLXXXVr. 
From  this  view  of  the  nature  of  the  aurum  fulminans, 
we  can  undet  (land  how  feveral  fubftances  come  to  deprive 
it  of  its  exploding  power.  The  volatile  oils,  or  the 
others,  added  to  the  folution  of  muriat  of  gold,  attraft 
the  oxygen  of  the  oxyd,  and  the  metal  being  difFufed 
through  the  liquor,  in  particles  of  great  tenuity,  com- 
municates to  it  a  rich  yellow  colour. 

DCCCLXXXVII. 

The  muriat  of  gold  is  alfo  decompofed  by  other  metals, 
from  their  Ilror.ger  attradlion  for  oxygen  than  gold. 
The  mofl:  remarkable  of  ihefe  is  the  precipitate  obtained 
by  the  folution  of  tin.    The  tin  is  diflblved  by  means  of 
the  nirro  muriatic  acid,  and  a  very  minute  quantity  of  gold 
in  folutiOii  is  put  into  a  glafs  of  water,  fo  as  to  give  it  a 
barely  fenfible  yellow  tinge.    On  adding  fomevvhat  more 
of  the  folution  of  tin,  there  is  a  dark  purple  colour  ap- 
pearing in  the  mixture,  which  in  a  little  time  alTumes  a 
brighter  hue,  and  will  become  a  pleafant  and  rich  purple, 
fi.nilar  to  that  of  red  wines ;  and  allowing  the  mixture  to 
ftand  at  reft,  the  gold  will  be  gradually  depofited  in  the 
form  of  a  purple  precipitate.,    This  is  valued  as  being  a 
very  ufeful  colour  in  enamel  painting,  retaining  the  colour 
well  in  the  fire,  which  is  a  great  property  in  colours  ufed 
in  enamelling.    It  is  alfo  celebrated  as  a  preparation  of 
gold,  by  means  of  which  glafs  may  be  tinged  of  a  tranf- 
parent  red  colour,  which  is  an  art  that  has  been  pro- 
f€ffcd  by  few  ch?r/.ills.    At  piefent  it  is  fold,  made  into 
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tubes,  which  have  no  fenfible  colour;  but  on  applying 
the  flame  of  a  candle  or  lamp,  the  rich  red  colour 
appears.  It  is  faid  when  the  gold  is  difTolved  by  the 
ingredients  of  the  glafs,  it  at  firlt  difappears  entirely,  and 
becomes  vifible  by  expofing  the  glafs,  in  its  foft  and 
melted  Hate,  to  the  flame  of  wood,  or  by  throwing  in 
nitre  or  muriat  of  ammonia.  The  other  metallic  folu- 
tions  which  precipitate  it  beft  are  the  folutions  of  fulphate 
of  iron  and  nitrated  mercury,  which  are  employed  oc- 
fionally. 

DCCCLxxxvnr. 

Gold  is  not  difpofed  to  unite  with  fulphur,  but  it  can 
however  be  difl'olved  if  the  fulphur  is  combined  with  an 
alkaline  fait,  or  fulphuret  of  potafli.  This  folution  takes 
place  with  fome  degree  of  violence,  when  the  gold  is 
thrown  into  it  melted,  and  the  gold,  when  recovered, 
appears  purer  than  ordinary. 

DCCCLXXXrX. 
This  metal  is  liable  to  a  change  of  its  colour  ;  but  it 
is  alfo  of  many  different  colours,  fometimes  it  is  redder, 
fometimes  of  a  greenifh  caft,  fometimes  pale,  perhaps 
from  an  admixture  of  fulphur  ;  but  the  greenifli  and  red 
colours  are  by  means  which  are  kept  fecret. 

DCCCXC. 

In  ftudying  the  relation  of  gold  to  other  metals,  there 
are  none  with  which  it  mixes  more  readily  than  quick 
filver.  The  gold,  being  made  into  plates,  readily  forms 
an  amalgam  with  it,  which  feels  gritty,  and  in  gilding  ic 
is  difl'ufed  with  more  mercury,  and  made  to  adhere ;  and 
the  mercury  evaporating,  leaves  the  gold  adhering  to  the 
furface.    Mercury  is  ufed  in  this  way,  occaflonally  for 
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making  a  ring  brittle,  when  flicking  upon  a  fvvelled  and 
infl  ;nied  finger,  and  the  ftroke  of  a  key,  or  the  like,  will 
make  it  V,y  in  pieces.  All  the  metaliic  fubllances  mixed 
with  gold  render  it  brittle,  and  fpoil  its  colour,  except 
copper.  But  as  gold,  in  its  pureft  Hate,  is  very  foft,  and 
rather  unfit  for  vefTtls,  there  is  a  fmall  quantity  of  thefe 
metals  added,  to  give  it  more  firmnefs,  particularly  copper, 
and  the  quantity  of  this  addition  is  regulated  by  law,  and 
the  legal  alloy  is  about  Or  they  ufe  a  mixture  of 
copper  and  filver,  which  rather  heightens  the  colour, 
whereas  filver  alone  produces  a  fenfible  palenefs.  The 
finenefs  is  denominated  in  carats  ;  a  carat  fignifying  the 
twenty-fourth  par:  of  the  weight,  whether  it  is  a  pound, 
'ounce,  or  grain  :  fo  the  finenefs  is  denominated  by  the 
number  of  24  parts  of  pure  gold  the  mafs  contains.  If 
the  whole  is  pure,  it  is  gold  of  24  carats  fine  ;  if  there  is 
•^2:  of  alloy,  it  is  gold  of  22  carats  fine. 

Dcccxcr. 

The  operations  by  which  the  gold  is  tried,  or  refined, 
from  the  admixture  of  other  metals,  are  reckoned  five. 

ift,  The  touch-ftone.  It  is  but  a  rude  extemporaneous 
trial ;  it  is  a  ftone  of  a  black  colour,  ivhich  does  not  dif- 
folve  in  acids,  and  is  ground  into  a  rough  furface.  When 
a  bit  of  gold  is  rubbed  upon  it  a  metallic  line  is  left. 
They  ufe  it  in  q^der  to  obferve  the  colour  of  that  line,  as 
gold  of  different  degrees  of  finenefs  produces  a  difference 
of  colour,  and  they  can  judge  in  fome  meafure  in  this 
way.  Further,  they  have  a  number  of  little  plates  of 
gold,  all  marked,  to  denote  the  finenefs :  fo  having 
formed  fome  judgment  with  this  ftroke,  they  draw  an- 
vihet  line  with  the  plate  which  they  fuppofe  to  be  equal 
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in  finenef?,  and  obferve  if  the  colour  is  the  fame.  If  it  is 
not  evadly  the  fame  they  draw  another  ftroke  with  another 
pUte,  and  fo  on  till  they  get  the  colour  to  agree.  But 
this  trial  by  the  colour  is  deceitful,  as  the  colour  varies 
as  the  gold  is  mixed  with  fiiver  or  copper,  or  with  both 
of  them. 

Dcccxcir. 

Ariiither  ufe  therefore  of  the  touch- fione  is  to  kr.ovv 
whetht-r  it  be  really  gold,  or  if  ic  contains  a  large  quantity 
of  gold;  fo  draw-'-g  a  llr(ike  or  two,  they  apply  aqua 
fortis,  which  will  not  touch  the  gold  ;  but  if  it  is  any 
metal  in  imitation  of  it,  the  aqui  fortis  is  fure  to  diffjlve 
it  :  fo  they  j'lJge  by  the  ftroke  difappearing  or  growing 
much  fainter  that  there  is  fuch  a  mixture.  However  it  is 
only  an  extemporaneous  mean". 

DCCCXCIIT. 

The  on-:ntion  by  which  tho  gold  is  aflually  refined 
either  cemertaticn,  the  operation  with  crude  aniimuny, 
cupellJtian,  or  aqua  fcrcis. 

Geme  tat'm  is  an  application  to  gclJ  of  either  the 
nitrous  or  muriatic  acid  in  the  ftate  of  gas,  or  in  dry  and 
burr.lng  hot  vapours,  with  common  fait  or  brick  dull, 
7'he  gold  is  beat  into  thin  plates,  and  put  into  a  crucible 
i^ith  alternate  layers  of  fait  and  brick-duft,  to  prevent 
the  fait  from  coming  into  fufion,  and  fome  calcined  vitriol. 
The  acid,  feparated  in  dry  and  burning  hot  vapours, 
penetrates  the  gold,  and  feparates  any  impurity  which 
can  be  wafhed  off  by  water ;  but  this  method  is  novv 
much  out  of  ufe,  for  it  is  imperfedl ;  as  thefe  vapours  a£l 
only  upon  the  furface,  they  do  rot  penetrate  deep ;  and, 
to  rcSne  the  gold  highly,  we  muft  melt  the  little  plates 
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all  together,  make  it  again  into  plates ;  and  thus  we  do 
the  fame  operation  two  or  three  times. 

DCCCXCIV. 
The  method  by  crude  antimony  is  more  frequently 
ufed.  The  impure  gold  is  melced  with  it,  and  the  ful- 
phur  of  it  immediately  unites  with  any  other  metallic 
fubllance,  filver  not  excepted,  as  there  are  none  of  them 
but  what  attradl  the  fulphur  more  ftrongly  than  the 
antimony  does  ;  fo  thefe,  united  with  the  fulphur,  form 
a  flag,  or  fcorias,  which  arifes  uppermcft  ;  and  breaking 
the  vefiel,  we  find  at  the  bottom  the  antimony  and  gold, 
which  being  collcfted  together,  the  antimony  is  eafily 
volatilized  or  diflipated  by  heat,  fo  as  to  leave  the  gold 
quite  pure.  The  metallic  mafs  is  melted  in  a  crucible, 
and  kept  melted  with  a  red  heat,  the  blaft  of  a  pair  of 
bellows  is  direfled  upon  it,  and  as  foon  as  the  white  fmoke 
difappears,  we  are  fare  it  is  well  feparated. 

DCCCXCV. 

The  moft  ufcful  operations  are  cupellation  and  aqua 
fortis,  which  naturally  fucceed  one  another.  In  the  firil 
of  thefe  a  quantity  of  lead  is  added  and  fome  filver,  and 
the  mafs  is  heated  in  the  common  way  of  cupellation  ; 
the  lead  is  fcorilied,  and  any  coarfe  mcials  are  oxydated. 
In  this  operation  fome  filver  mull  be  mixed  with  the  gold, 
otherwife  it  will  not  part  with  its  impurities ;  it  will  retain 
a  fmall  quantity  of  copper,  and  even  of  the  lead,  at  the 
end  of  the  operation. 

DCCCXCVI. 
The  neceffity  of  adding  filver,  in  order  to  make  it  part 
with  thefe  i«ipurities,  occafions  the  neceffity  of  the  fol- 
>owing  operations  of  aqua  fortis  or  aqua  regia,  according 
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to  the  proportion  of  metals.  If  aqua  foriis  is  ofed,  the 
quantity  of  filver  mull  exceed,  ochcrwife  the  folvent  will 
not  readily  extraft  the  filver.  Again,  if  we  ufe  cqua 
regia,  die  quantity  of  gold  muft  exceed,  or  the  folvent 
will  not  readily  dilTolve  the  gold.  The  fuccefs  of  the 
operation  too  is  a  I'mh  different,  according  to  the  acid 
ufed ;  it  it  is  aqua  fortis  it  leaves  a  minute  portion  of 
filver  adhering  to  the  gold,  at  lead  this  is  faid,  althougfi 
later  experiments  do  not  altogether  fupport  this  notiorr. 
If  aqua  regia  is  ufed,  it  leaves  a  minute  quantity  of  gold 
adhering  to  the  filver  ;  fo  we  mull  ufe  the  aqua  rej-ia  to 
have  tl.e  gold  fine,  as  it  will  difiblve  none  of  the  fiiver, 
but  precipitates  any  part  diflblved  by  the  nitrous  acid. 
The  diflblved  gold  has  been  recovered  by  precipitatino^ 
it  with  mercury.  Thefe  are  the  operations,  till  of  late, 
found  fuflicient  for  the  refinfment  of  gold.  But  not  long 
ago  a  new  metallic  fubftancc,  platina,  was  difcovered, 
which  cannot  be  fcparated  from  gold  by  any  of  thqfe 
means.  It  has  not  the  colour  of  go  d,  fo  is  not  to  be 
tried  on  the  touch-flone ;  but  it  wlihilands  the  nitric  and 
muriatic  acids,  and  the  operation  of  cjmentation;  and 
being  capable  of  being  difTolved  into  fulphur,  it  wlth- 
flands  the  operation  of  crude  antimony.  It  endures, 
without  lofs,  the  aflion  of  lead,  and  is  not  diflblved  by 
aqua  fortis ;  but  like  gold,  in  aqua  regia.  But  we  ha-e 
difcovered  methods  of  feparating  thefe  two  metals  from 
one  another,  which  fhall  be  noticed  under  platina. 

DCCCXCVII. 
When  gold  is  contained  in  fmall  quantity  only,  the 
procefs  is  fomewhat  different.    It  is  feparated  from  all 
Other  metals,  except  filver  and  copper,  in  the  fame  man- 
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ner  as  filver,  by  fcorification  and  cupellation  with  lead. 
But  the  gold  is  mixed  with  a  large  proportion  of  copper, 
perhaps  one  ounce  in  the  hundred  weight ;  in  confequence 
of  the  particular  attraftion  between  the  gold  and  copper, 
the  lead  does  not  extradt  the  gold.  But  a  method  has 
been  found  in  Germany  of  extraftir.g  it  with  great  profit, 
which  is  by  feparating  the  copper  ;  the  copper  is  reduced 
into  fmall  grains,  by  pouring  it,  in  its  metallic  ftate,  into 
water.  This  mafs  being  afterwards  melted  with  the  oxyd 
of  lead,  readily  affords  the  gold  it  contains.  The  lead 
low  feparates  it  eafiiy  from  this  mafs. 

DCCCXCVIir. 
When  it  is  mixed  in  fmall  quantity  with  filver,  the 
operation  is  different.  It  is  not  worth  while  to  diffolve  it 
in  aqua  fortis,  as  the  quantity  requifue  is  very  great,  and 
the  expence  greater  than  the  quantity  of  gold  obtained. 
Sometimes  the  gold  is  upon  the  furface,  as  in  gilt  works ; 
when  it  is  equally  diffufed  the  filver  is  combined  with 
fulphur,  and  the  gold  feparates  fpontaneoufly  ;  there  is  a 
quantity  of  filver  at  the  bottom  unchanged,  the  refl  being 
combined  with  fulphur. 

DCCCXCIX. 
With  regard  to  the  origin  of  gold,  the  fcarc'ty  of  this 
rvrtiil  is  the  ch'ef  rcafcn  of  the  high  value  put  upon  it, 
though  it  is  produced  by  nature  in  much  greater  quantity 
th  an  is  imagined.  It  is  found  in  the  Brazils,  in  the 
Spanilli  Wed  Indies,  in  the  Eall  Indies,  on  the  coaft  of 
'Africa  in  large  quantity,  and  in  fome  parts  of  Europe. 
There  are  mines  of  it  in  Upper  Hurg  iry,  which  have 
yielded  it  for  thefe  ten  centuries,  ard  there  are  fevcral 
fivers  in  France,  the  faud  of  which  contains  gold  ;  aad  h\ 
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this  country  gold  was  found  in  the  foil  in  the  neigbour- 
hood  of  rich  lead  mines,  and  was  extradled  wich  profit 
when  it  was  more  valuable  than  it  is  row.  From  the 
accounts  of  travellers  who  have  vifited  the  mines  in 
America,  we  learn  that  gold  is  fometimes  found  in  veins, 
like  other  metals,  but  is  more  generally  found  in  the  fand 
of  rivers,  mixed  with  the  rubbilh  of  mountainous  places 
and  fand,  with  particles  of  quartz  adhering  to  it,  and  is 
always  found  in  its  more  metallic  form,  though  containing 
a  little  lilver,  iron,  and  arfenic  ;  but  it  is  never  changed 
fo  totally  by  the  combination  of  fulphur,  iron,  and  arfenic 
as  the  other  metals.  It  is  found  in  grains,  in  different 
fi-zes,  fome  confiderably  large,  weighing  feme  pounds; 
but  commonly  in  very  fmall  particles  or  fllrus. 

DCCCC. 

As  gold,  in  Its  metallic  Hate,  is  a  very  ponderous 
fubftance,  the  manner  of  extrading  it  is  generally  by 
elutriation.  When  the  particles  are  tough,  and  do  not 
readily  divide,  they  are  prepared  for  pulverisation  by  fire, 
heat  making  the  gold  more  denfe  and  compaft.  Yoa 
will  find  in  Agricola,  an  author  of  great  merit  upon  the 
fubjeft  of  metallurgy,  methods  of  wafliin^  Siold,  anrf-oiher 
ponderous  minerals.  In  fome  of  the  countries  where  the 
gold  dull  is  rolled  along  the  rivers,  it  was  a  praftice  to 
put  ftieep  Ikins  in  the  courfe  of  the  water,  that  the  heavy 
particles  might  fink  into  the  wool,  then  the  gold  was 
walhed  out,  and  to  this  is  imputed  the  (lory  of  the  golden 
fleece;  and  in  a  paper  of  Reaumeur's,  amomg  ^hofe  of 
the  Royal  Academy  of  Sciences,  we  have  a  diftindl  and 
pleafing  account  of  the  praflice  in  France,  for  feparating 
the  gold  dull  in  their  river*.    It  is  dotie  by  the  peafanw, 
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who  obferve  the  little  change  the  river  makes  in  its 
channel,  and  when  a  bank  falls  down  the  lighter  parts 
are  carried  away,  and  the  heavier  parts  fink  to  the  bot- 
tom, and  in  thcfe  places  they  find  the  greateft  quantity 
of  gold.  In  the  neighbourhood  of  fuch  places  they  lay 
a  board  fioping  towards  the  river ;  this  has  a  ledge  upon 
each  fide,  and  upon  that  they  ftretch  a  rough  woollen 
cloth  J  then  over  the  board  they  fufpend  a  bafket,  like  a 
fieve,  and  they  fill  this  with  the  fand  and  rubbifli ;  upon 
this  they  pour  a  quantity  of  water,  which  carries  with  it 
the  fmall  particles  of  fand,  and  the  gold  too,  in  fmall 
particles,  while  the  gravel  and  coarfe  rubbifh  remain  in 
the  balkct.  This  operation  they  repeat  tiil  the  bafket  is 
quite  filled  with  the  heavier  particles  of  the  fand.  They 
then  walh  it  with  water  till  they  have  collefted  a  large 
quantity.  This  they  wafli  farther  in  Ihallow  wooden 
vefl'els,  giving  the  fand  and  water  fudden  motions  and 
jirks,  to  make  a  quantity  of  it  fly  over,  and  thus  they 
free  the  gold  from  the  greateft  part  of  the  fand, 

Dccccr. 

In  thefe  parts  of  the  country  where  the  gold  is  found, 
Itrangers  often  have  their  curiofity  fulfilled  by  the  in- 
habitants, who  gather  a  quantity  of  loofe  rubbifti  and 
gravel  into  a  fliallow  wooden  trough,  and  ftirring  all  the 
parts  with  their  hands,  till  they  take  out  all  the  large 
Hones,  leaving  only  a  pretty  fmall  gravel  ;  and  adding 
water  to  ^this,  and  agitating  the  veffel,  they  bring  the 
coat  fer  parts  to  the  top,  and  fcum  them  off,  while  the 
heavier  matters  is  left  behind,  and  from  one  hundred 
weight,  perhaps,  they  generally  obtain  two  or  three  par- 
ticles of  gold,  but  fo  minute  that  they  require  a  microfcope 
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to  fee  them  dlftinflly.  It  feems  to  be  the  cafe,  every  where 
that  it  is  difperfed,  in  minute  quantity,  through  a  large 
proportion  of  other  matter,  fo  that  the  time  and  trouble 
beftowed  upon  it  is  but  ill  repaid  by  the  yield  of  gold; 
and  from  the  accounts  we  have  of  the  mines  in  the 
Spaniih  Weft  Indies,  the  yield  of  gold  from  large  quan- 
tities of  matter  is  but  very  moderate. 

Sometimes  the  operation  is  finiftied  by  mercury,  which 
forms  an  amalgam  with  gold,  which  is  more  eafily  per- 
ceived and  in  lefs  danger  of  being  fet  afloat  by  the 
water ;  but  it  never  a£ls  completely  in  extradling  the 
gold. 

DCCCCII. 

Platina 

Is  a  metallic  fubftance  which  wtthftands  all  the  trials 
^formerly  thought  fufficient  to  acertain  the  purity  of  gold. 
This  metallic  fubftance  was  firll  brought  into  England 
from  Jamaica  In  1749,  and  was  hrft  brought  to  that  place 
horn  the  Spanifh  Weft  Indies.  Tne  origin  of  the  name 
is  plainly  frora  fome  refemblance  it  bears  to  filver,  being 
.a.  diminution  from  plata,  which  fignifies  filver  in  the 
Spanifh  language.  A  fpecimen  of  it  was  preCented  to  the 
Royal  Society,  and  fince  that  other  fpecimens  have  been 
imported  into  other  parts  of  Europe,  and  it  has  been  par- 
ticularly attended  to  by  feveral  able  chcmifts. 

DCCCCII  I. 

The  appearance  of  this  metal  is  fach  that  a  perfoh  not 
much  2ccu!iomed  to  view  iron  filings  would  take  it  for 
them,  but  the  colour  is  a  little  brighter.  It  is  in  fmall 
grains,  and  ponderous :  by  far  the  grcateft  part,  viewed 
by  the  microfcope,  confifts  of  thefe  grains  flatted  and 
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ftnoothed  at  the  edges.  But  there  are  other  fubilances 
mtermixed  with  thefe,  as  a  fmall  quantity  of  blackifh  du(^, 
which  is  attrafled  by  the  magnet ;  fo  it  is  an  ore  of  iron, 
er  iron  fand.  Befides,  there  arc  genera'ly  fmall  particles 
of  gold  and  a  little  mercury,  fome  quartz,  and  fometimes 
matters  refembling  pit-coal  ;  hence  it  has  been  concluded 
that  it  is  a  matter  from  which  gold  has  been  wafhed.  It 
is  probably  mixed  with  the  fand  from  which  gold  has  been 
exlradled,  and  the  fmall  particles  of  gold  and  mercury  (hew 
that  mercury  has  been  employed  to  extract  it. 

DGCCCIV. 

It  is  of  an  extraprdinary  weight,  nearly  approaching 
,  to  gold  in  denfity.    The  purer  particles  are  17  times 
heavier  than  water,  and  fome  of  them  i8  times,  and  gold 
is  hardly  20  times  the  weight  of  water.    The  larger 
grains,  tried  on  the  anvil,  fhew  but  a  fmall  degree  o-f 
malleability,  and  it  was  confidered  as  a  femi-metal ;  but 
the  want  of  tcughnefs  proceeds  from  its  impurity,  and  it 
is  as  tough  as  gold  or  filver,  bat  is  remarkably  difficult 
of  fufion.    Thofe  who  firft  examined  it  tried  it  by  ftrong 
iires,  and  increafed  them  gradually  till  they-  melted  their 
crucibles  and  furnaces,  and  ftill  it  never  united  together. 
It  feemed  to  be  united,  but  ftriking  it  with  the  hammer 
it  immediately  divided  into  as  many  grains  as  compofed . 
it  at  firft. 

DCCCCV. 

In  all  thefe  trials  it  vs'ithftands  the  adion  of  heat,  as 
well  as  filver  or  gold  ;  fc  it  deferves  the  name  of  perfeft, 
or  noble,  as  much  as  they  do  :  and  as  it  is  unchanged  by 
heat,  fo  it  Hands  the  aftion  of  nitre,  and  other  agents  ; 
by  msans  of  which  the  other  metals  are  oxydated  and 
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fcorified,  as  lead,  which  does  not  contain  it ;  nay,  after 
the  grea:eft  quantity  of  the  lead  is  feparated,  a  portion  of 
it  is  retained  and  defended  by  the  platina,  fo  that  we 
cannot  fcorify  it  comp!e:ely. 

DCCCCVI. 

In  thefe  refpe6\s  It  refembles  the  perfect  metals.  SuF- 
phur  does  not  aft  upon  it  when  combined  with  antimony  ;. 
it  is  only  diflulved  by  the  fulphurets,  and  that  only  in 
fmall  proportion.  When  antimony  is  mixed  with  ii,  it 
may  be  evaporated  without  the  leaft  lofs,  nay,  it  retains  a 
portion  of  the  antimony,  and  defends  it  from  the  adion 
of  the  heat  and  air.  The  nitro  muriatic  acid  produces  a 
folution  of  n  ftrong  yellow  or  reddifh  colour,  deeper  than 
the  folution  of  go'd.  This  folution,  however,  differs  from 
that  of  gold  in  feveral  refpeds.  The  alkaline  fairs  preci- 
pitate the  platina  completely,  particularly  the  foff\l  alkali, 
which  does  not  precipitate  gold  in  the  fmalleft  degree ; 
and  thefe  fubtile  liquors  which  occafion  the  precipitation 
of  gold,  fpirit  of  wine,  oecher,  and  the  oil  of  rofemary, 
which  fpparate  the  oxyd  of  gold  from  water,  have  no 
fuch  effed  upon  platina  :  it  is  therefore  plain  that  the 
notion  which  fome  people  took  up,  of  its  being  a  mixture 
of  gold  with  lome  other  metal,  is  falfe.  V/ith  copper  it 
forms  a  metal  of  a  moderate  toughnefs,  which  does  not 
tarnifh  in  the  air;  with  iron  it  forms  a  n^etal  of  extra- 
ordinary ftrength  and  hardnefs,  having  the  hardnefs  of 
caft  iron,  with  a  great  degree  of  brightnefs,  which  call 
iron  wants, 

DCCCCVir. 

When  added  to  gold  it  produces  a  metal  more  ufeful 
to  painters  in  enamel,    They  are  obliged  to  ufe  pure 
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gold,  as  the  matter  in  which  thejr  colours  are  laid 
is  more  apt  to  throw  off  the  cruft  of  enamel ;  but  it 
is  a  foft  metal,  and  eafily  bent,  and  it  melts  rather  too 
foon  in  the  fire,  not  eafily  enduring  the  heat  neceffary 
for  vitrifying  the  enamel  on  its  furface.  Platina  may  be 
mixed  in  certain  proportion  with  gold,  fo  as  to  conftitute 
a  metallic  mafs,  which  cannot  be  melted  but  in  a  very 
violent  fire. 

DCCCCVIir. 
The  relation  of  gold  vrith  platina  has  been  ftudied,  on 
this  account,  that  when  it  was  imported  the  working  of  it 
was  faid  to  be  prohibited  in  the  SpaniQ;  Weft  Indies,  on 
account  of  the  difficulty  of  dilHnguiftiing  it  from  gold, 
the  mixture  withftanding  the  ufual  trials,  fo  that  it  may 
be  made  to  pafs  for  pure  gold.  In  order  to  learn  if  this 
apprehenfion  was  well  founded,  it  has  been  mixed  with 
many  proportions  of  gold,  but  the  colours  were  always 
found  greatly  altered. 

DCCCCIX. 

Scoffer  diffolved  the  mixed  metal  in  aqua  regia,  and 
added  a  folution  of  green  vitriol,  or  fulphate  of  cop- 
per ;  as  the  gold  is  precipitated  by  folution  of  other 
metals,  if  they  are  not  combined  with  the  muriatic 
acid.  In  confequence  of  the  ftrong  partiality  they  have 
for  the  muriatic  acid,  they  take  it  from  gold,  and  the 
gold  neceflarily  precipitates  with  the  other  acids  ;  fo  upon 
adding  the  folution  of  green  vitriol,  or  fulphate  of  copper. 
Scoffer  was  afiured  that  the  gold  was  completely  feparated, 
and  not  the  leaft  pafticle  of  platina  was  feparated. 

DCCCCX. 

The  foffil  alkali  which  precipitates  gold  more  efFedtually 
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tlian  any  other,  as  in  the  aurum  fulminans,  has  not 
the  leaft  efFeft  upon  the  folution  of  platina.  Mercury, 
when  added  to  this  folution  of  gold,  diflblves  a  portion  of 
if,  and  the  gold  is  precipitated  in  its  metallic  form. 
When  the  fame  mercury  is  added  to  the  folution  of  pla- 
tina it  is  not  difTolved,  nor  occafions  any  precipitation  of 
the  platina,  fo  that  this  may  be  an  efFedlual  method  of 
feparating  thefc  metals  occafionally  from  one  another.  A 
folution  of  fulphate  of  iron  alfo  precipitates  gold  diflblvcd 
in  the  muriatic  acid,  but  has  no  e&'etl  on  platina. 

DCCCCXI. 

Coia/f. 

This  mineral  has  been  long  known,  and  when  firfl:  ex- 
trading  a  metal  from  it  they  called  it  regulus  or  fulphuret 
of  cobalt.  It  contains  a  large  quantity  of  arfenic,  and 
the  only  ufe  made  of  it  is  to  extraft  arfenic  from  it. 
The  oxyd  remaining  after  the  evaporation  has  the  effed 
of  tinging  the  clays  of  a  rich  blue  colour,  which  is  very 
durable  in  the  fire.  It  is  with  this  fubftance  that  the  blue 
decorations  of  porcelain,  and  other  earthern  ware  are 
performed,  and  the  tranfparent  blue  colour  of  glafs. 

DCCCCXII. 

The  arfenic  is  feparated  by  roafting  it  in  an  oven, 
when  the  fleams  are  diredled  into  a  long  vent  at  the  fide 
of  a  mountain,  fo  that  the  condenfible  parts  are  gradually 
condenfed,  and  they  are  afterwards  fcraped  out  and  re- 
lined.  Upon  the  floor  of  the  oven  is  found  a  brown 
coloured  oxyd,  which  melted  with  glafs  gives  it  a  blue 
tinge  ;  the  glafs  is  afterwards  ground  to  a  fine  powder 
tailed  fmelt  blue,  and  is  ufed  for  bluing  linen,  or  it  is 
mixed  with  flinty  matter,  as  quartz,  and  fold  by  the  name 
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of  zaftje,  and  the  manufaflurers  of  porcelain  and  delft 
ware  purchafe  it  to  decorate  their  ware. 

This  paflcd  long  for  a  mineral  fubllance  allied  to  the 
metal,  till  feme  of  the  Swedllh  chemilis  obtained  with 
inflammable  fvibftances  a  metal  of  a  whitenefs  approach- 
ing to  that  of  filver,  but  quite  brittle  when  it  is  ftruck 
with  the  hammer,  and  they  called. it  regulus  or  iulphuret 
of  cobalt. 

DCCCCXIfT. 
The  mod  remarkable  qualities  of  it  are,  it  diflblves  in 
acids,  fo  as  to  produce  a  folution  of  a  rediifh  or  rofe 
colour.    A  folution  of  this  kind  is  beft  obtained  by  adding 
to  nitrous  acid  common  fait;  the  nitrous  acid  unites  to 
the  alkali  of  the  common  falt>  and  the  regulus  of  cobalt 
unites  with  the  muriatic  acid,  forming  fuch  a  folution  as 
we  obtain  by  adding  the  oxyd  to  piire  muriatic  acid ;  and 
though  this  is  red,  if  it  is  heated,  it  acquires  a  green 
colour,  efpecially  when  evaporated  to  the  ftate  of  a  fait, 
when  it  is  made  to  afFord  a  fort  of  cryftals  of  a  red  colour, 
b"ut  which  become  green  on  being  warm  ;  fo  it  forms  an 
amazing  fort  of  liquor,  which  becomes  figures  of  a  pale- 
red,  or  which  are  hardly  vifible  ;  but  b,y  being  warmedi, 
become  green,  or  of  a  pale  blue  colour. 

DCCCCXIV. 
The  fympathetic  ink  is  produced  by  cobalt  as  well  as 
bifmuth  ;  thefe  two  are  often  mixed  together  in  their  ores. 
But  taking  bifmuth  perfedlly  pure,  it  does  not  produce  a 
liquor  of  this  kind.  If  a  drawing  with  this  liquor  is  ap- 
proached to  the  fire,  the  red  colour  gradually  changes  into 
a  pale  greenifh  blue,  which  appears  to  depend  upon  the  eva- 
poration of  humidity  from  the  faline  compound  upoa  ihe> 
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paper.  This  change  has  been  imputed  to  heat ;  but  after 
the  (tain  has  been  changed  in  this  manner,  if  it  is  expofed  to 
humidity,  or  merely  laid  by,  it  returns  to  its  former  ftate, 
and  the  fooner  the  more  humid  the  air  is ;  fo  breathing 
upon  it  makes  it  difappear  much  fooner  than  it  would 
©therwife  do« 

DCCCCXV. 
Nickel. 

Nickel  is  of  a  reddi/h  colour,  refembling  that  of  copper. 
The  metallurgifts  have  been  long  accuftomed  to  the 
knowledge  of  that  ore,  and  were  difpofed  to  expeft  copper 
from  the  appearance  ;  but  finding  none,  they  gave  it  a 
fort  of  nickname,  implying  that  it  has  none,  they  called 
it,  good  for  nihil,  and  this  was  contradlcd  to  nickel.  In 
this  mineral  the  metal  is  always  combined  with  a  large 
proportion  of  fulphur  and  arfenic,  and  fometimes  iron. 
When  it  is  rendered  pure,  it  is  a  white  metallic  fubftance, 
but  with  a  reddilh  caft,  and  it  is  perfectly  brittle.  The 
moft  remarkable  qualities  of  it  are,  that  by  long  cal- 
cinatioQ  it  is  converted  into  an  oxyd  of  a  green  colour  ; 
at  firft  it  is  dark,  but  continuing  the  calcination  it  is 
green,  and  it  refifts  the  adlion  of  other  fubftances  which 
are  powerful  in  bringing  different  oxyds  into  a  flate  of 
fufion  J  fo  in  thefe  cupels  ufed  to  efTay  minerals  with 
lead  containing  fome  fulphur  and  fome  nickel  internii  ;ed  ; 
as  foon  as  the  lead  began  to  fcorlfy,  the  nickel  wasthrowa 
to  the  external  edge  of  the  melted  lead,  but  it  ftuck  there  ; 
all  the  litharge  had  not  the  power  of  bringing  it  into  a 
flate  of  fufion  ;  fo  in  this  rtfped  it  differs  from  all  other 
metals. 

Dccccxvr. 

Copper,  oxydated  by  fire,  prodijccs  an  oxyd  of  a  dark 
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colour,  or  with  a  reddifh  tinge,  and  when  this  is  combined 
with  acids  it  produces  a  green  folution  which  can  be 
made  to  afFord  a  fulphate  of  copper  ;  and  as  nickel  does 
very  much  the  fame  thing,  it  is  therefore  probably  one  of 
the  circumllances  which  has  made  the  chemifts  expedl 
copper  in  the  mineral  containing  it. 

DCCCCXVII. 
This  metal  is  further  diflinguifhed  for  having  a  ftrong 
attradlion  for  fulphur,  poffefling  a  greater  difpofition  to 
unite  with  it  than  any  other  metal.  It  unites  with  it 
more  readily  than  with  iron,  and  retains  it  in  the  fire  more 
flrongly,  at  the  fame  time  it  is  remarkable  for  not  mixing 
with  filver:  in  whatever  proportion  they  are  applied  to 
one  another  they  feparate  again  when  brought  into  perfefl 
fufion ;  the  fiiver  and  nickel  are  found  lying  in  the-fame 
plane  perhaps,  and  in  clofe  contaft  with  one  another  ;  but 
the  leaft  ftroke  feparates  them.  It  has  been  thought  that 
it  might  be  ufeful  in  feparsting  fulphur  from  filver  with- 
out communicating  any  taint  to  it.  It  is  fo  difficult  to 
obtain  nickel  pure  that  it  is  not  worth  while  to  have 
reccurfe  to  this  method  :  but  there  are  feveral  other 
methods  for  feparating  fulphur,  as  the  adding  half  its 
weight  of  the  caullic  alkali,  and  melting  the  mixture  ;  fo 
there  is  no  ufe  to  which  this  metal  can  be  applied.  It 
has  not  been  tried  much  in  mixture  with  other  metalj, 
at  leaft  it  has  not  been  found  to  produce  any  ufeful 
compound.  It  has  been  tried  if  the  green  oxyd  would 
produce  a  colour  ufeful  to  the  painters,  but  the  colour 
is  not  fo  intenfe  and  bright  as  to  anfwer  their  purpofe. 

DCCCCXVUI. 
Th«  metals  are  a  clafs  of  bodies  only  a  few  of  the  in- 
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dividusls  of  which  have  been  applied  to  the  purpofes  of 
medicine.    Thefe  few,  however,  afford  remedies  very 
adl've  and  powerful,  and  of  ext^nfive  and  varied  operation. 
As  all  metals  have  been  found  to  aft  on  the  body  moll 
powerfully  in  the  form  of  oxyd  ;  from  their  oxygen  alone 
the  principle  of  their  af^ion  lias  been  deduced,  and  their 
identity  with  acids  in  the  mode  of  their  operation  conjee, 
tured  ;  but  when  the  fubjeft  is  fully  examined,  although 
we  find  part  of  their  effed  is  certainly  to  be  attributed  to 
the  proportion  of  oxygen  they  polTefs,  this  by  no  means 
cxhaufts  their  properties,  and  fomething  remains  to  be 
aTcribed  alfo  to  the  bafe  with  which  the  oxygen  is  united. 
Hence  though  the  acids  fufpend  the  progrefs  of  a  difeafe, 
they  by  no  means  complete  its  permanent  removal  ;  and 
though  they  are  mucii  quicker  in  the  progrefs  of  their 
influence  in  fubduing  the  morbid  action  for  the  time, 
yet  the  latter,  we  find,  is  apt,  at  laft,  to  fpread  its  ra- 
vages  in  fpite  of  their  application  ;  a  proof  that  oxygen 
alone  is  not  fufHciently  permanent  to  counteradl  it. 

Would  the  metals,  if  they  were  foluble  in  the  animal 
fluids,  be  totally  inert,  fhould  they  be  deprived  of  their 
oxygen  ?  I  apprehend  not  ;  and,  if  fo,  why  fhould  their 
qualities  be  afcribed  to  their  oxygen  alone  ?  Much  ad- 
vantage, however,  has  been  derived  from  a  knowledge  of 
this  principle  in  their  combinations ;  and  by  this  know- 
ledge we  find  the  means  of  regulating  their  powers,  in  a 
manner  much  beyond  what  former  practitioners  were  ac- 
quainted with.  The  faults  of  modern  experimenters  is  the 
fame  with  that  of  all  theorifls,  a  defire  to  fimplify  too  much, 
and  to  admit  the  operation  of  one  principle  alone,  where 
there  is  reafon  to  think  that  feveral  concur.   In  medicine 
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this  is  particularly  the  cafe,  and  we  find  pedullar  coiTt- 
binations  fuccefsful  in  the  removal  of  certain  fymptoms, 
without  being  all  from  the  analyfis  of  thefe  combina- 
tions, to  account  for  the  principle  of  their  operation. 

DCCCCXIX. 
The  firft,  and  muft  important,  of  the  metals  in  medi- 
cine, is  mercury;  and  its  exclufive  infallibility,  or  nearly 
fo,  over  the  venereal  difeafe,  as  well  as  its  utility  in  a  num- 
ber of  others,  renders  it  the  mod  valuable  difcovery  that 
medical  chemillry  ever  brought  forward.  Mercury  is 
always  applied  in  the  form  of  an  oxyd,  and  its  oxydation 
takes  place,  as  we  have  feen,  either  by  triture,  heat, 
or  acids  :  we  fhall  confider  it,  therefore,  rendered  aftivs 
by  each  of  thcfe  means,  beginning  with  its  higheft  oxyda- 
tion, as  that  with  acids. 

For  long  after  the  appearance  of  the  venereal  difeafe  in 
Furope,  there  were  only  three  methods  of  treating  it. 
The  firft  ^.vas  by  fridion?;   the  fecond,  by  gnaiac  decoc- 
tions ;  and  the  tliird,^by  fumigations  with  cinnabar.  Of 
th^fe,  ho^vever,  the  mo!l  gencr.il  was  by  frid;ons  \  till 
cheir.idry  coming  y-fto  reput>*,  fuch  a  rage  to<  k  place,  ihai 
rone  but  faline  prep-irations  came  to  be  eraploj  ed-;  and  4y 
this  form  the  miner:il  was  funpKjfed  to  have  its  virtues  in- 
ert afed,  or  to  be  dcpiived  of  its  fuppofed  noxious  qua- 
1  ties.    From  the  <  fttO,  hrwever,  of  thefe  preparations* 
or  raihcr  the  igi  orance  of  phyfjcians  in  their  proper  ap- 
plication, they  have  now  come  to  be  difcarded,  except  a 
vety  few;  the  principal  of  which  is  the  corrofive  fubli* 
mate,  forming  at  p'-efent  the  bafis  of  many  quack  reme- 
dies in  great  repute.    It  was  firft  propofed  by  Dr. 
Herman  of  Leyden  to  be  ufed  in  the  cure  of  the  gonor* 
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rhoea.    This  dofe  was  gr.  ii.  formed  into  a  pill  with  li- 
quorice J  and  he  remarks,  wliich  was  indeed  neceflary 
from  the  largentfs  of  the  dofe,  that  its  ufe  fiiould  be  con- 
fined to  robuft  conflitutions,    Eefore  his  time,  however, 
it  had  begun  to  be  employed  in  London,  for  the  fame  com- 
plaint, by  an  empiric,  as  we  are  informed  by  Dr.  Turner, 
who  gave  it  diffolved  in  fpirit  of  wine.    And  his  method 
was,  to  diflTolve  3i'  of  the  preparation  in  Ji.  of  fpirit  i  and 
cf  this  folution  he  gave  his  patient  ic,  12^  or  15  drops,  in 
a  quantity  of  barley-water,  or  any  light  decoftion,  fu  that 
his  patient  had  but  one  iifth  of  a  grain  for  a  dofe  ;  a  prac- 
tice nr^uch  more  judicious  than  Dr.  Herman's.  Dr.  Boer- 
haave  next  recommended  this  preparation  ;  and,  in  his 
Chemiftry,  obferved  upon  it,  that  gr.  i.  diflblved  in  Ji. 
of  any  diftilled  water,  proved  an  excellent  cofmetic  ;  3i. 
of  which  folution,  taken  twice  or  thrice  a-day,  and  fof- 
tened  with  fyrup  of  violets,  would  do  wonders  in  the  re- 
moval of  many  incurable  maladies;  and  by  this  praftice 
•J  gr.  made  the  ufual  dofe  every  day.    But  this  remedy, 
fo  ftrongly  recommended  by  Boerhaave,  was  firft  brought 
into  regular  pradlice  by  his  difciple  Van  Swieten,  and  its 
fuccefs  eftablilhed  in  the  Lock  Hofpital  at  Vienna,  by  his 
TCCommendBtion  of  it  to  Dr.  Locher,  phyfician  to  this 
charity,  who  has  publilhed  fome  very  excellent  praftical 
obfervations  on  its  ufe.    It  was  next  carried  to  France; 
hut  its  fuccefs  there  was  not  equal  to  what  happened  at 
Vienna;  and  the  French,  indeed,  have  never  been  fond 
©f  employing  this  preparation.    In  Britain,  the  firft  in- 
troduflion^  of  it  into  pra(flice  was  owing  to  the  late  Sir 
John  Pringle.    It  was  by  him  recommended  to  the  no- 
tice of  the  army  furgeons,  and  accounts  of  its  fuccefs  pub- 
lifhed  in  the  Medical  Tranfadions ;  from  which  it  ap- 
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pears  a  medicine  of  very  quick  operation  in  the  removal 
of  venereal  fymptoms,  being  therefore  well  adapted  to 
military  praftice.  The  method  of  exhibiting  it  recom- 
mended by  Van  Swieten  was  fimply  this;  Twelve  grains 
of  the  preparation  were  by  him  put  into  a  mattrafs  with 
two  pounds  of  ptyfan,  fubmitting  it  to  a  gentle  heat,  and 
frequently  (baking  it,  till  the  preparation  came  to  be  dif- 
folved.  Of  this  a  table-fpoonful  was  to  be  taken  every 
moaning  failing  for  25  or  30  days ;  fo  that  one  graia 
came  to  be  daily  ufed  ;  at  the  end  of  which  period  a  cure 
was  generally  efFedled.  But  to  this  method  of  Van  Swie- 
ten fome  objedUons  may  be  made. 

1 .  The  difFufion  of  it,  in  fuch  a  quantity  of  watery  fluid, 
does  not  allow  its  ftay  in  the  fyftem  to  be  fufficiently  per- 
manent. Hence  we  find  the  excretions  of  fweat  and  urine 
moll  frequently  produced  by  it. 

2.  From  its  ftrong  ftimulant  powers  it  pnflefTes  always 
a  tendency  to  aft  in  this  way  ;  which  fhould  rather,  by 
the  form  of  its  exhibition,  be  reprefTed.  Some  authors 
therefore  have  very  properly  recommended,  though  it 
feems  merely  with  the  view  of  leflening  its  irritation  ori 
the  primas  vise,  its  ufe  in  a  folid  form.  On  this  principle 
it  was  employed  by  Mr.  Petit  of  Paris  in  the  form  of  pills, 
giving  to  the  quantity  of  half  a  grain  a-day.  In  the  fame 
form  Dr.  Gairdner  of  Edinburgh  has  likewife  ufed  it, 
finding  thofe  inconveniences  avoided  which  attended  its 
operation  in  a  difFufed  ftate.  It  was  from  the  original 
manner  then  of  ufing  this  preparation,  that  phyficians  re- 
marked it  feldom  efFedled  a  complete  cure,  except  in  re- 
cent and  flight  cafes,  from  wanting  that  permanence  of 
aftion,  or  durability  of  ftimulus,  on  which  the  fpecific  fuc- 
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ccfs  of  mercury  In  the  extindlion  of  this  difeafe  depends. 
Hence,  in  modern  pra£lice,  they  feldom  trull  to  it  alone; 
it  being  common  to  employ  it  either  in  the  commence- 
ment of  the  cure,  from  its  quick  abatement  of  venereal 
fymptoms,  its  dillinguiftiing  charadlerillic ;  or  when  fric- 
tions have  been  employed  ;  fo  that  towards  the  termina- 
tion  of  the  mercurial  courfe,  the  abforbents  of  the  furface 
tire  of  taking  up  the  neceflary  quantity  of  the  remedy,  it 
is  given  fufpended  in  fome  of  the  alterative  decodlions  in 
fmall  quantity  in  order  to  complete  the  cure.  It  is  this 
preparation  which  forms  the  bafis  of  the  Maredant's 
drops,  of  the  rob.  antiiiphilitique  and  vegetable  fyrop 
of  Velno  in  France;  and  wherever  it  is  ufed  in  a  fluid 
form,  a  proportiom  of  fal  ammoniac  fhould  be  joined, 
which  ir.crcafes  the  quantity  of  it  receiving  folution. 

But,  befides  the  internal  ufe  of  this  preparation,  at- 
tempts have  been  made  to  introduce  it  alfo  from  an  ex- 
ternal furface.  The  firll  of  thefe,  termed  the  Lavemens 
Mercurielles,  was  employed  in  France  with  a  view  to  fu- 
perfede  ihe  ufe  of  mercurial  friftions.  It  confiited  in  im- 
merfing  the  feet  in  a  ftrong  folution  of  corrofive,  and  re- 
taining them  there  for  a  confiderable  time,  fo  that  a  pro- 
portion of  it  might  be  abforbed  without  affeding  the 
primas;  via;.  But  the  fuccefs  of  this  pradlice,  though 
efFeftual  in  fome  cafes,  could  not  always  be  de- 
pended on, 

A  treatife  has  been  alfo  publifhed  fome  time  ago  by  a 
profeflbr  at  Naples,  recommending  its  introdudlion  by 
friftions.  The  fituation  chofen  for  this  purpofe  is  the 
foles  of  the  feet,  the  Ikin  there  being  the  thickeft ;  and  he 
direfts  that  3i.  of  the  preparation  be  reduced  to  a  very 

•5 
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fine  powder,  then  mixed  with  fi.  of  axunge,  which  is  to 
be  triturated  for  the  fpace  of  iz  hours,  fo  as  to  produce 
an  intimate  union,  Jii.  of  which  are  to  be  rubbed  in  each 
night ;  and  he  remarks,  that  in  this  way  he  has  found'it 
cure  the  moft  obRinate  cafes,  which  refilled  every  other 
remedy, 

The  next  faline  preparation  in  repute  is  calomel.  It  'n 
much  milder,  in  confequence  of  the  mode  of  its  prepara- 
tion, than  the  corrofive ;  and  while  the  latter  (hows  a  Ra- 
tural  tendency  to  the  fkin  and  kidneys,  it,  on  the  contrary, 
always  afFedls  the  bowels.  It  is  the  preparation  in  moft 
cHeem  at  Edinburgh  next  to  the  blue  pill  ;  but,  from  its 
particular  tendency,  it  requires  to  be  exhibited  in  fmall 
dofes,  except  when  it  is  meant  to  aft  folely  as  a  mercurial 
purge.  This  tendency,  however,  is  much  lefTened  by 
joining  it  with  foap.  It  has  been  generally  fuppofed  bell 
adapted  to  recent  cafes,  where  there  prevails  fome  degree 
of  a£live  inflammation  ;  for  by  its  purgative  property  it 
operates  here  in  fome  meafure  as  an  antiphlogiftic  :  but 
there  is  fuch  a  variety  in  the  preparation  of  this  remedy  in 
different  countries,  that  it  cannot  be  depended  on. 

DCCCCXX. 

The  faline  preparations  with  the  nitric  acid  come  next 
in  order. 

Dr.  Ward's'white  drop,  like  every  other  quack  medr- 
cine,  we  are  little  acquainted  with  ;  but  from  the  repu- 
tation of  ?ts  inventor,  by  whom  it  was  very  generally  em- 
ployed, we  may  entertain  fome  idea  of  its  fuccefs. 

Another  medicine  fimilar  to  it  is  La  Motte's,  formerly 
in  much  repute  at  Paris.  It  confifts  of  a  folution  of  red 
precipitate,  or  nitrated  mercury,  which  gives  it  a  bright 
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purple  colour  ;  and  a  few  drops  of  this,  taken  in  a  quan- 
tity of  any  diluent  liquor,  were  generally  reckoned  a  fuffi- 
cient  dofe. 

Charas*s  folution  is  a  lefs  adlive  medicine  than  either  of 
the  former  ;  being  the  common  nitrous  preparation  di- 
luted with  24  times  its  weight  of  water.  By  this  dilution 
a  great  part  of  the  mercury  precipitates  ;  but  its  author 
obferves,  thatfo  much  ftill  remains,  and  in  that  highly  oxy- 
dated  flate,  as  to  prove  a  ufeful  medicine. 

The  vegetable  fyrup  of  Bellet  was  at  firfl  in  great  ef- 
teem  in  France,  where  more  quack  preparations  have  ap- 
peared than  any  where  elfe  ;  but  finceics  compofition  ha? 
been  gaefled  at,  like  moll  other  medicines  of  the  kind,  its 
infallibility  has  in  a  great  meafure  vaniflied.  It  confifts, 
according  to  Dr.  Swediauer,  of  nitrous  mercury,  preci- 
pitated by  fixed  vegetable  alkali,  and  afterwards  difiolved. 
in  vitriolic  £Ether,  when  it  is  blended  with  fome  agreeable 
fyrup  ;  fo  that,  from  its  compofition,  it  mull  polfcfs  very 
aflive  powers,  though  we  cannot  fpeak  of  the  practice 
of  it  from  experience. 

In  the  unguentum  citrinum,  the  aftivity  of  the  prepa- 
ration is  weakened  by  its  union  with  an  oily  matter  blunt- 
ing its  natural  caufticity.  It  forms  a  very  powerful  re- 
medy in  cafes  of  venereal  eruptions,  where  the  difeafe  un* 
expedcdiy  breaks  out  from  feme  remains  in  the  habit, 
difcovering  itfelf  only  at  one  particular  fpot ;  as  an  .erup- 
tion of  the  furfuraceous  kind  about  the  roots  of  the 
hair,  &:c.  But  it  is  feldom  applied  to  common  venereal 
ulcerations ;  and  even  when  ufed  in  thefe  eruptive  cafes, 
it  requires  to  be  ftill  farther  weakened  by  the  addition  of 
more  oily  piatter  than  what  ufually  enters  its  compofition. 
^    Vol.  nr.  "U 
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•Thus  Dr.  CuHcn  recommends  it  to  be  rubbed  down  wiih 
double  its  quantity  of  hog's  lard. 

Dccccxxr. 

The  next  preparation?,  according  to  our  arrangement, 
are  thofe  with  the  fulphuric  acid. 

The  turpeth  mineral  was  a  medicine  formerly  of  much 
repute;  but,  from  its  violent  effei^s  on  the  piimae  viae,  it 
is  now  feldom  ufed,  except  where  it  is  meant  to  adl  as  a 
mercurial  emetic.    Where  it  is  employed,  it  fhould  be  in  ' 
very  fmall  dofes ;  and  even  then,  its  powers  fliould  be 
moderated  by  the  addition  of  opium.    It  is  pretended  by 
Tome  authors  to  be  more  efteclual  than  any  other  prepa-  j 
ration  of  mercury  in  obftinate  venereal  eruptions  of  the  - 
Ilcin. 

Dccccxxir. 

The  fallne  preparations  hitherto  enumerated  are  thofe 
formed  by  folution  in  the  mineral  acids.    But  prafli- 
tioners,  wifliing  to  lelTen  the  corrofive  nature  of  thefe 
preparations,  which  they  afcribed  to  the  virulence  of  the  1 
acids  forming  them,  inftead  of  the  mineral,  attempted  to 
form  them  by  folution  in  acids  of  a  weaker  kind  ;  by 
which  their  caullic  efFedls  might  be  weakened,  and  their  j 
faccefs  as  mercurials  ftiil  preferved.    On  this  principle,  a  I 
number  of  the  preparations  were  compofed  ;  the  princi-  I 
pal  of  which,  deferving  attention,  are,  Keyfer's  pill,  and 
the  terra  foliata  of  Dr.  Preflavin. 

DCCCCXXlIf. 
The  Keyfer's  pill  is  formed  by  the  folution  of  mercury 
in  the  acetous  acid  ;  previous  to  which,  to  render  its  fo- 
luticn  more  complete,  by  freeing  it  of  any  extraneous  mat- 
ter, it  undergoes  repeated  triturations,  and  is  paffed 
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through  a  watery  fluii  :  and  after  having  finiftied  the  fe- 
veral  preparatory  procefles,  it  is  formed  with  manna,  or  ■ 
any  other  faccharine  fubllance,  into  pills.  Their  intro- 
dudion  into  France  met  at  firft  withconfiderableoppofition. 
An  opportunity  being  given  for  their  adminillration  in  the 
Bicetre  by  the  furgeon  of  that  inftitution,  they  were  noc 
attended  with  that  fuccefs  which  ttie  accounts  of  their  in- 
ventor led  pradlitioners  to  expeft.  To  judge,  however, 
in  an  unprejudiced  manner  of  Keyfer's  pill,  we  may  re- 
mark, 

1 .  That  it  is  a  faline  preparation  ;  confcquently  it  mud 
poflefs  the  fame  adlivity  with  any  preparation  of  the  mi- 
neral in  that  (late. 

2.  It  is  carefully  freed  from  any  extraneous  matter  be- 
fore its  faline  ftate  is  formed.  And, 

3.  The  acid  with  which  it  is  combined  is  of  a  weaker 
nature  than  moft  others. 

On  thefe  accounts  it  mull  be  a  medicine  of  confiderablc 
eflicacy  ;  though  the  enumeration  of  its  advantages  over 
fridlions,  lha  common  method  employed  in  France,  is  by 
ro  means  a  juft  way  of  dcterm"ning  its  Teal  merit,  as  ail 
the  other  internal  preparations  that  do  not  afl  with  too 
much  violence  pofTefs  the  fame  advantages.  It  has  fel- 
dom  been  ufed  In  this  country,  as  the  procefs  of  pre- 
paring it  previous  to  its  folution  is  too  tedious. 

DCCCCXXIV. 
The  terra  foliata,  fo  termed  by  Dr,  Preflavln,  the  in- 
ventor, proceeds  on  the  fame  principle  with  the  former, 
being  a  combination  of  mercury  with  cream  cf  tartar. 
The  views  of  the  author  in  forming  this  preparaticfj 
were> 

U  2 

r 


436  METALS. 

1.  That  it  fhould  poffefs  the  fame  advantages  with  the 
other  preparations  with  the  weaker  acids,  in  being  ufed 
with  more  fafety  than  the  ftrong  fa]ine  compofuions,  and 
being  at  the  fame  time  fufficiently  adive  to  efttd  a  cure. 
ArA, 

2.  That  the  body  giving  it  the  faline  ftate  fhould  pof- 
fefs ftrorger  powers  of  folubility  than  any  other  iimilar 
body  of  the  fame  flrength,  and  thus  that  more  real  mer- 
cury might  enter  into  the  compofition  of  the  preparation  ; 
the  latter  being  on  this  account,  according  to  common 
opinion,  more  fuccefsful  in  the  cure. 

For  thefe  reafons  it  deferves  to  be  perhaps  preferred  to 
Keyfer's  pill ;  but  the  difficulcy  of  forming  fuch  prepa- 
rations has  been  one  great  reafon  that  they  have  never 
come  into  general  pradtice  ;  and  their  merit,  therefore, 
lias  commonly  refted  with  tiie  original  inventors  ;  to  whom 
the  ftrifieft  credit  in  their  details  of  their  fuccefs  is  not 
always  due. 

DCCCCXXV. 

But  before  the  folutiou  of  mercury  with  the  weaker 
acids  took  place,  which  is  of  more  modern  difcovery, 
pradltioners,  in  order  to  dirainilh  the  powers  of  the  fa- 
line  preparations,  endeavoured  to  feparate  the  mercur/ 
from  its  combination,  by  which,  part  of  its  virulence  ac- 
quired in  folution  might  be  loft  ;  and  thus  the  precipi- 
tates came  to  be  formed.  Their  manner  of  doing  this, 
however,  did  not  always  tend  to  leflcn  the  a£livity  of  the 
preparation;  hence,  they  found  by  experience,  that  the 
greater  part  of  them  were  unfit  for  internal  ufe. 

DCCCCXXVI. 

The  firft  way  they  attempted  it,  was  abftraftion  of  the 
oxygen  acquired  from  the  acid,  by  calcination  of  the  fa* 
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line  body  ;  but  wliat  it  loft  in  power  by  the  dillipation  of 
its  a:id,  it  gained  here  in  a  different  way  by  the  procefsof 
calcination. 

The  next  method,  therefore,  was,  without  calcination, 
to  attempt  the  removal  of  the  acid  by  the  addition  of  fuch 
bodies  as  poflefled  a  more  powerful  attraflicn  for  it  than 
the  mercury,  or  alkalies.  But  in  very  few  cafes  can  this 
deftruflion  of  acii,  even  by  alkalies,  where  it  is  combined 
with  mercury,  be  entirely  accomplifhed  ;  and  where  any 
portion  remains,  the  preparation  ilill  retains  a  great  fnare 
of  its  adlivity. 

To  affift,  then,  theadlion  of  alkalis,  which  was  found 
incomplete,  recourfe  was  next  had  to  the  affiftance  alfo  of 
heat,  confiding  in  the  combination  of  the  two  former  me- 
thods ;  but  by  this  fecond  procefs,  the  mildnefs  acquired 
by  abdradion  of  acid  was  counteraded  by  the  degree  of 
calcination  they  received,  fo  that  they  were  experienced 
ftill  very  powerful. 

From  the  want  of  fuccefs,  therefore,  to  render  thera 
niilder  in  this  way,  inllead  of  the  aikaJis,  a  trial  was  ae\c 
made  of  efFeding  the  fame  end,  by  their  combination  witii 
compound  fubftances ;  but  the  fame  expofure  to  heat  be- 
ing in  the  greater  number  of  indances  neceffary  to  ac- 
compl-.fh  their  union,  the  fame  efFed  was  experienced  to 
attend  thefe  compofitions  in  their  ftill  retaining  a  very 
adive  ftate.  Hence,  the  only  method  to  render  faline 
preparations  milder,  confids  in  the  abdradion  of  the  ori- 
ginal acid  as  much  as  pdEible,  without  allowing  any  far- 
ther procefs  to  take  place. 

Dccccxxvir. 

From  this  view  of  the  operation  of  mercury,  it  would 
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appear  that  the  lefs  oxydatiun  the  metal  receives,  the  more 
certain  are  its  antl  venereal  powers ;  a  circumftance  which 
militates  ftrongly  againft  tlie  principle  ofthe  acids  formerly 
detailed,  and  the  other  new  remedies  in  this  difeafe  ;  nay, 
Irom  foine  facts  we  might  be  led  to  infer,  that  were  the 
mercury  reduced  to  a  fimple  earth,  and  could  it  be  com- 
pletely deprived  of  oxygen  it  would  be  Hill  more  perma- 
nently fuccefsful  in  producing  a  cure.  To  this  conclufion 
we  are  Irrefiftibly  brought,  if  the  fa£ls  adduced  be  juft  : 

1.  That  the  faline  remedies  which  pofTefs  the  higheft 
cxydation,  when  trufted  to  alone,  in  the  greater  number 
of  cafes  fall  in  efFefting  a  permanent  removal  of  the  dif- 
eafe. 

2.  That  the  fimply  calcined  or  oxydated  forms  are  more 
fuccefsful  than  the  former  ;  but, 

3.  That  the  triturated  ones,  in  which  the  oxydation  13 
leaft  by  the  univerfal  confent  of  pradlitioners,  ever  fince 
their  introdudlion,  have  been  more  confided  in  than  any 
other,  and  that  the  blue  pill  and  ointment  are,  as  a  proof 
of  it,  more  in  ufe  than  any  other  preparations  of  the  pre- 
fent  day. 

The  faline  remedle?,  therefore,  like  the  acid?,  may  be 
employed  to  fufpend  qu:ckly.the  violence  of  ihefymptoms 
at  flrft,  or  they  may  be  ufed  fimply  to  keep  up  the  mer- 
curial difpofition  in  the  habit  for  fome  lime  after  the  cure, 
as  a  matter  of  precaution. 

DCCCCXXVIII. 
The  next  metal  that  has  equally  employed  the  attention 
cf  chemifts  for  the  purpofes  of  medicine  as  mercury,  is  anti- 
mony ;  and  where  mercury  hasbeen  appropriated  in  a  parti- 
cular manner  to  the  removal  of  certain  forms  of  chronic  dif- 
eafe, antimony  has  gained  its  chief  reputation  by  attacking 
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thofe  of  an  acute  nature,  and  particularly  of  the  febrile 
kind.  From  OAydation  it  derives  the  niolt  aftive  powers 
to  fuch  a  degree  indeed,  as  to  require  to  be  moderated  by 
inbtrading  part  of  its  o.xygen,  and  exhibiting  it  in  divided 
Jofes  in  the  moft  cautious  manner.  No  medicine  fcems 
to  pjffefs  fdch  extenfive  and  uniform  powers  over  the 
difcharge  by  the  fkin,  and  its  exhibition  is  alfo  fure  to 
remove  that  conftridion  of  fur/ace  fo  generally  prefent  in 
febrile  difeafes,  with  the  rcfolutiorv  of  which  we  find  a  cri- 
ds  fo  often  attended. 

The  ufe  of  antinionials  in  dyfcntery  is  a  praclice  founded 
on  the  fame  piinciple  as  their  operation  in  fevers,  and  a» 
this  difeafe  is  always  dillinguiflied  by  the  ftate  of  furface 
confpicuous  in  fevers,  and  other  marks  of  a  morbid  de- 
termination to  the  bowels,  the  refloring  it  to  its  proper 
channel  is  neceflary  to  the  cure.  Hence  antimonials  in 
the  acute  dyfentery  atid  mercury  in  the  more  chronic  is  a 
proper  diftintflion  in  praiflice.  But  the  introdudlion  of 
mercury  in  acute  difeafes  is  now  a  practice  which  is  fu- 
perffding  every  other,  and  froTi  its  permanent  Riniulus  it 
has  been  found  preferable  to  the  more  adlive  but  lefs  cer- 
tain operation  of  antimony.  Hence  its  application  in 
warm  climates  in  typhus,  in  cynanche-malga,  and  in  a 
number  of  a/i(  ftions  to  which  it  was  formerly  reckoned 
hoftile  in  its  nature,  in  which  difeafes,  tiU  the  mercury 
has  fnlly  entered  the  fyflem,  no  rcmifGon  of  the  fymptoms 
occurs  ;  but  from  this  period,  a  proof  of  the  mode  of  its 
aftion,  a  decline  of  the  malady  takes  place. 

DCCCCXXIX. 

The  chief  preparations  of  antimony  in  ufe  are  the 
James's  powder,  or  tartarifed  antimony  and  the  emetic 
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wine..  T\\e  former  of  thefe  has,  been  generally  ufed  m 
all  cafejS  o/ incipient  difeafc,  attended  with  febrile  lynip- 
toms,  in  full  dofes,  and  afiei  wards  continued  in  naufeating 
quantity,  fo  as  to  produce  a  remlfiion,  ciiitfly  by  relr.xa- 
tign  of  .the  furface.    The  latter  is  more  ufed  in  the  com- 
plaints of  chilJren  than  in  the  cafes  of  adults.  No 
mineral  affords  a  remedy  of  fo  uncertain  operation  as  the 
antimony,  from  its  ihong  aitradtion  for  acid^ ;  ks  oxyda-. 
ticn  is  powerfully  Increafed  in  the  llomach  wherever  a 
difengaged  acid  occurs,  either  as  the  titeft  of  difeafe  or 
from  the  particular  ftate  of  the  contents  of  the  ftouiach 
at  the  time.    To  render  it  a  fafe  medicine,  therefore,  the 
great  objefl;  has  been  to  reduce  it  to  an  imperfeifl  oxyda« 
tlon,  and  of  all  the  forms  for  doing  this  that  of  the  James's 
powder  has  gained  the  preference.    It  is  from  this  cir- 
cumftance,  in  order  to  render  its  operation  milder,  that 
^ome  attempts  have  been  made  to  introduce  it,  like  mer- 
cury, from  the  external  furface.    This  is  done  by  fric- 
tions, either  with  a  folution  of  tartarifed  antimony,  or 
with  it  formed  into  an  oirnmcnt,  in  the  proportion  of  a 
fcruple  at  a  time.  From  the  manner  of  its  introduflion,  ard 
meeting  no  difengaged  acid  in  its  courfe,  as  in  the  primai 
vias,  its  operation  never,  we  ^re  told,  arifes  to  any  alarm- 
ing height,  and  the  fecretions  are  gradually  increafed  by 
it.    Perhaps  in  this  form  it  may  be  beft  fuited  to  the  cure 
of  chronic  difeafes. 

.  The  fulphur  antimonia  precipltatum,  and  feme  of  the 
Other  preparations,  are  chicfiy  employed  in  combination 
with  mercury  in  chronic  difeafes  of  the  f^in. 

DCCCCXXX. 
The  next  metal  introduced  into  medicine  is  zinc.  An 
attempt  has  been  made  to  employ  its  oxyd  as  a  remedy 
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in  convuiriv8  difeafes.    From  its  aftringent  tonic  nature, 
where  thefe  difeafes  are  the  efFeft  of  fimpls  debility  and 
relaxation,  without  any  permanent  local  caule,  it  may  be 
I'uccefsful,  and  accordingly  well  attefted  inltaiices  of  cure 
are  on  record  ;  but  its  powers  extend  no  farther.  Of 
late  it  has  been  tried  to  combine  this  mineral  with  mer- 
cury, under  the  title  of  the  calx  zinci  hydrargyrata,  by 
adding  to  three  parts  of  the  triturated  mercury  by  tur- 
pentine two  paris  of  oxyd  of  zinc,  by  precipitating  white 
vitriol  by  kali,  and  this  combination  is  confidered  as 
wonderfully  powerful  in  the  cure  of  lues,  and  as  acling  by 
a  powerful  and  tonic  operation,  without  much  increafing 
any  of  the  fecretions.    The  white  vitriol  is  chiefly  ufed 
as  an  external  application,  efpecially  in  eye-washes,  and 
as  an  injedlion  in  gonorrhoea.    Where  intSKnally  em- 
ployed it  is  as  a  vomit,  where  the  operation  of  an  emetic 
is  required  quickly,  as  in  cafes  of  poifon.    The  oxyd, 
however,  in  the  form  of  ointment,  forms  an  ufeful  appJi- 
caiion  to  gleety  fores. 

Dccccxxxr. 

Lead  is  a  metal  of  more  general  application  than  the 
laft,  but  its  ufe  is  almoft  exclufively  confined  to  external 
forms.  In  cafes  of  haemorrhage,  and  in  fome  cafes  of 
phthifis,  the  ceruffa  acetata  has  been  cautioufly  employed 
in  very  circumfcribed  dofes,  and  an  'alleviation  of  fymp- 
toms  has  fometimes  attended  its  exhibition.  Lut  while  ft 
is  thus  dangerous  and.  uncertain,  as  an  internal  remedy,  it 
poflefles  much  fuccefs  as  an  external  application.  Whole 
volumes  have  been  written  in  its  praife,  and  the  enthu- 
fiafm  of  Goulard  carried  it  almofl:  the  length  of  an 
univerfal  remedy.    That  it  proves  highly  cooling  and 
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fedative,  in  cafes  of  local  inflammation,  there  is  no  doubt, 
and  efpecially  where  there  is  much  irritation  and  pain. 
From  its  aftringency  it  is  fuccefsful  alfo  in  fuch  ulcerations 
as  are  the  effed  of  fimple  relaxation,  and  in  gleety  dif- 
charges  its  powers  are  ufeful  wherever  it  can  be  fafely 
employed.  This,  however,  is  the  extent  of  its  virtues. 
The  more  highly  oxydated  the  more  ferviceable  it  is 
found,  and  hence  its  folution  is  commonly  made  in  the 
acetous  acid  previous  to  ufe,  fo  as  to  increafe  its  oxydation 
to  the  highefl  degree.  On  this  account  the  ceruflTa 
acetata  is  its  preparation  mod  in  repute,  though  the 
ceruffa  iifelf  is  occafionally  employed. 

From  the  deletereous  nature  of  this  metal  moftof  thofe 
employed  with  it  are  fubjefl  to  be  morbidly  afFeded,  in  a 
peculiar  manner^  as  it  either  occafions  fpafmodic  cholic  or 
palfy.  Thefe  complaints  begin  here  with  obftinate  con- 
flipation  or  griping  pains  in  the  bowels,  paralytic  afFeftion 
of  the  extremities,  a  fallow  complexion,  and  great  emaci- 
ation. The  progrefs  of  fuch  fymptoms  is  gradual,  and 
therefore  the  workmen  generally  continue  fo  long  that 
they  are  incurable  before  they  have  recourfe  to  affiftance. 
The  fame  fymptoms  occur  in  a  lefler  degree  from  the  ufe 
of  cerulTated  wines,  the  dctedion  of  which  we  have  con- 
fidered  elfewhere.  Oils  and  fulphur,  properly  employed, 
prove  the  only  cure, 

DCCCCXXXII. 
Tin,  the  next  metal,  is  of  fmall  importance  in  medicine. 
It  has  been  employed  in  powder,  as  a  vermifuge,  with  the 
▼iew  of  afting  by  its  gritty  nature,  in  rubbing  againft  the 
inteftines,  and  thus  removing  the  flime  in  which  the  worms 
are  involved  ;  but  it  is  preferable  for  this  difcafe  when 
employed  in  the  form  of  an  amalgam, 
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Iron  is  of  all  others  the  metal  the  moll  congenial  to  the' 
human  frame.    It  exills  in  it  as  a  conllituenc  principle, 
and  the  eftefls  of  morbidly  augmenting  it,  which  has  been 
tried  by  the  Italian  phyficians,  is  to  increafe  not  only  the 
quantity  of  the  colouring  part  of  the  blood,  but  alio  the 
general  quantity  of  fibrioe  in  the  fyllem.    It  is  therefcre- 
a  powerful  and  univerfal  tonic,  increafing  by  its  oxydatica 
both  the  colour  of  parts,  and  the  general  heat  and  ani- 
mation of  the  body.    The  exa<5l  quantity  of  iron  prefent 
in  the  fyrterri  It  is  dilncuU  to  determine,  as  authors  are 
not  agreed  upon  it.    it  is  taken  in  greateft  quantity  from 
animal  fooc?,  though  it  is  liable  to  be  changed  fomewhat 
by  the  efteds  of  cookery  previous  to  its  introduction. 
Iron  afts  moft  powerfully  when  employed  in  the  mofl 
imperf-ft  Hate  of  oxydation ;  for  of  ail  the  metals  that 
enter  the  body,  as  medicine,  it  is  the  mofl  liable  to 
attraft  oxygen  there.    The  fituations  of  difeafe  to  which 
it  is  chiefly  applicable  are  thofc  in  which  an  imperfeft 
animalizition  is  difplayed,  and  where  wesknefs  pfoceeds 
from  a  defefl  in  tlie  conllitu^nt  principles  of  the  fyflem, 
cither  in  cofifequence  of  original  conformation  or  acci- 
de.ilal  caufes.    I'his  ftate  is  particularly  charadlerizcd  by 
a  pallid  countenance,  by  want  of  natural  heatj  and  mXich 
difengag^d  acid  affefting  the  primas  via;.    Ih  fuch  cafes 
the  ufe  of  iion  is  experienced  moft  fuccefsful,  particularly 
if  joined  with  that  proper  quantity  of  nouriHiment  which 
will  afford  animal  gluten  fufficient  for  the  adlion  of  the 
niedlcine,  or  in  order  to  its  perfccling  the  procefs  of 
animalization.    In  all  cafes  of  iuflammatc  ry  dilpofition 

thii  medicine  has  been  reckoned  huitful,  and  even  in  that 

U  6 


44* 


METALS. 


chronic  inflammation  which  is  combined  with  fome  ob- 
|lru£lion  of  the  vifcera  or  fmall  velTels  it  is  equally  fo. 
Where  ventured  on  here  it  (hould  be  in  the  form  of  a 
mineral  water,  as  the  faline  combination  will  counteraft 
any  excefs  of  its  tonic  power. 

DCCCCXXXIV. 
Manganefe  has  been  confidered  as  a  fpecies  of  iron, 
but  by  its  medical  efFedls  it  does  not  appear  fo.  While 
iron  is  the  moll  falutary  to  the  human  frame,  this  metal 
cannot  be  exhibited  without  much  danger,  by  inducing 
the  moil  aflive  inflammatory  ftate.  It  exifts  in  fmall 
quantity  in  all  animal  bodies ;  but  from  fome  experience 
of  its  efFedls  we  venture  decidedly  on  this  opinion.  Ex- 
ternally it  may  be  fafely  employed,  and  it  has  accordingly 
been  ufed  with  fuccefs  in  cutaneous  difeafes,  particularly 
the  itch,  in  the  form  of  ointment. 

DCCCCXXXV. . 
Arfenic,  of  all  the  metals,  is  the  mnft  deleterious  to 
animal  life,  and  every  day  teems  with  inftances  of  death 
from  its  imprudent  application.  As  a  medicine  it  has 
been  long  introduced,  from  its  fuppofed  tonic  powers, 
and  applied  to  the  cure  of  obftinate  intermittents,  cancer, 
and  fome  other  fpecies  of  ulcerations.  In  the  firll  its  ufe 
is  perhaps  lefs  exceptionable  than  in  the  fecond,  for  here 
Its  application  is  generally  for  a  very  (hort  period ;  but 
wherever  the  difeafe  requires  its  long  continuance,  its 
pernicious  confequences  in  undermining  the  conftitntion 
'  and  fapping  the  general  health,  will  greatly  counteraft 
any  temporary  advantages  to  be  derived  from  it.  On  the 
fubjefl  of  cancer  liule  can  be  faid  in  its  favour.  That  in 
certain  ulcerations,  refembllng  cancer,  it  has  occafionally 
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fucceeded.there  is  no  doubt ;  but  in  real  cancer,  from  much' 
experience,  we  have  ever  found  it  do  harm.  lu  all  cafe* 
it  is  exhibited  in  the  form  of  an  oxyd,  and  from  its  ftrong 
attraiElion  for  oxygen,  it  mull:  be  uncertain  in  its  effedls 
in  different  conftitutions,  when  introduced  into  the  fyllem. 
No  metal  has  its  atlivity  fo  much  counteraded  by  fulphur 
as  this.  According  to  the  quantity  combined  it  can  be 
reduced  almoft  to  an  inert  ftate,  a  proof  of  its  ftrong 
connexion  with  the  faline  nature.  In  ulcerations  it  has 
been  applied  chiefly  externally  as  a  caufttc  ;  and  under  the 
name  of  Plunket's  powder,  and  fome  others,  it  has  ac- 
quired confiderable  reputation,  as  it  polTefTes  the  particular 
quality  of  adling  without  much  pain,  and  induces  on  the 
part  a  fpeedy  and  efFeftual  fpacetus.  One  great  fecret 
to  its  fuccefs  is  the  time  it  is  allowed  to  lie,  that  a  com« 
plete  feparatlon  may  enfue. 

DCCCCXXXVi. 

An  attempt  has  alfo  been  made  to  combine  this  metal  with 
others.  In  a  communication  to  my  much  refpeftcd  friend 
Dr.  Garchlhore,  by  Dr.  Clarke  of  Dominica,  the  fuccefs 
of  two  combinations,  the  one  with  antimony,  the  other 
with  mercury,  are  ftrongly  inftanced.  The  arfeniate  of 
antimony  is  prepared  with  the  acid  of  arfenic,  and 
the  crocus  or  vitrum  of  antimony,  in  the  fame  man- 
ner, and  nearly  in  the  fame  proportions,  as  the  antim, 
tartariz.  or  tart,  emetic,  only  with  a  larger  proportion  of 
the  acid,  arfenici  filtered,  chryftallized  and  pulverized  ; 
and  the  dofe  he  ufed  is  of  a  grain,  in  the  form  of  a 
piU,  twice  a  day  ;  rnd  after  ufing  it  fome  time,  he  ven- 
tured to  give  f  of  a  grain,  in  the  fame  manner.  This 
is  the  moll  ufeful  of  his  two  new  remedies,  the  fenfiblo 
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cfFeft  of  which  is  by  fweat,  and  its  efFeds  are  very  evi- 
dent and  extraordinary  on  the  leprofy  of  that  country, 
viz.  elephantiafis  or  lepra  grecorum  ;  and  it  may  do  good 
in  the  fcaly  leprofy. 

DCCCCXXXVII. 

The  arfeniate  of  mercury,  or  hydrargyrus  arfenicatus, 
although  not  fo  ufeful  as  the  former,  is  more  difficult  of 
preparation.  To  a  fatur^ted  folution'  of  the  nitrate  of 
mercury  add  a  faturated  folution  of  arfenic.  tartariz.  or 
Oxyd  of  arfenic  faturated  with  fixed  alkaline  fait,  by  de- 
grees, till  the  effervefcence  ceafes,  by  which  means  a 
double  eledlive  attraftion  will  take  place,  by  the  acid  of 
nitre  laying  hold  of  the  fixed  alkali,  and  leaving  the 
mercury  to  unite  to  the  arfenic  ;  or  it  .Tiay  be  prepared 
in  the  following  manner,  viz.  Precipitate  the  mercury 
from  the  hydragyr.  nitrat.  by  the  addition  of  fixed  alkali, 
and  to  the  precipitate  fo  obtained  add  the  acid  of  arfenic, 
and  boil  it  until  a  folution  takes  place  ;  which,  on  cooling, 
will  chryftallize,  in  the  fame  manner  as  it  does  in  the 
hydrargyr.  acetatus,  of  which  Keyfer's  pills  werefuppofed 
to  be  compofed.  Of  this  /educed  into  fine  powder  he 
began  by  giving  -^g  only  of  a  grain,  and  afterwards  -j^, 
for  its  operation  is  more  powerful,  fomeiimes  griping  and 
purging,  if  given  in  larger  dofes  ;  its  chief  efFedl  is  how- 
ever by  fweat,  when  given  in  very  fmall  dofes.  With  it 
he  has  cured  feveral  negroes  of  the  yaws,  but  more  efpe- 
cially  of  the  return  yaws,  fo  common  in  the  Weft  Indies, 
from  bad  treatment  at  firft,  and  fo  difficult  of  cure,  as  is 
known  to  every  medical  pradlitioner  in  thefeiQands.  He 
knows  not  for  what  difeafe  this  preparation  might  be  uled 
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in  a  Cold  climate,  perhaps  in  flight  canceroHs  cafes,  or 
as  an  antifyphilitic.  The  other  may  be  ufeful  in  cuta- 
ncous  difeafes,  efpecially  fuch  (ca!y  fcorbutic  complaints 
as  are  commonly  denominated  leprous* 

Dccccxxxviir. 

Copper  is  a  metal  which  is  more  dangerous  as  a  poi/bn 
than  ufeful  as  a  medicine.  It  has  been  introduced,  how- 
ever, as  a  tonic  in  nervous  difeafes,  under  the  form  of 
the  caprum  ammoniacum,  and  in  this  form  it  has  often 
been  experienced  highly  fuccefsful  where  fuch  afteflions 
do  not  depend  on  any  local  caufe.  Externally  ufed  it 
forms  a  powerful  application  in  certain  cafes  of  ulceration. 
From  its  ufe  as  a  kitchen  utenfil,  accidents  often  arife  by 
the  oxydation  of  the  metal  giving  a  taint  to  the  alimentary 
fubftance  they  contain.  This  generally  happens  in  con- 
fequence  of  the  tin  covering  or  layer  being  worn  off  fuch 
veffel,  and  the  alimentary  fubflances  being  allowed  to  Hand 
in  them ;  for  the  oxydation  of  this  metal  takes  place  more 
readily  in  a  low  than  increafed  temperature,  and  cold 
liquors  therefore  have  a  more  powerful  effed.  The  con- 
fequence  of  this  impregnation  is  to  produce  violent  fjck- 
nefs  and  vomiting,  and  when  proceeding  farther,  general 
pains  through  the  body  and  afJeftion  of  the  eyes.  In 
fuch  cafes  dilution  at  firll,  and  oils  and  fulphur  afterwards, 
will  counterafl  the  efFeds  of  the  poifon.  The  fame 
confequences  have  been  known  at  times  to  follow  the  ufe 
of  vinegar,  from  an  impregnation  of  this  metal. 

DCCCCXXXIX. 
Of  the  newly  difcovered  metals  none  of  them  have 
becD  at  all  applied  to  the  purpofcs  of  medicine,  and  of 
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the  nobler  metals,  filver  and  gold,  the  argentuni  nitratum 
of  the  former  is  the  only  preparation  in  ufe.  It  forms 
the  moft  ufeful  caultic  in  furgical  praftice,  and  is  exter- 
nally applied  for  phis  purpole  in  moft  cafes.  Of  late  it 
has  been  introduced  as  a  medicine  internally,  in  cafes  of 
epilepfy,  and  oihtr  nervous  alFefiions,  with  the  fame  view 
as  the  oxyd  of  zinc,  and  it  is  faid  with  more  decided 
fuccefs. 

DCCCCXL. 

From  this  view  it  appears  that  the  metals  afford  a 
number  of  powerful  remedies,  but  in  the  exhibition  of 
them  their  form  (hould  be  regulated  by  the  nature  of  the 
difeafe.  Where  metals  are  employed  as  medicines  to 
fubdue  particular  fymptoms,  and  their  aftion  is  quickly 
required,  their  oxydation  and  folution  in  acids  is  certainly 
tiieir  moft  powerful  form.  By  this  form  they  combine 
the  powers  of  the  remedies  of  the  former  clafs,  or  the 
falts,  along  with  the  peculiar  property  they  acquire  from 
the  metallic  bafe.  By  the  new  experimentalifts  this  laft 
circumftance  has  been  loft  fight  of,  and  their  aftion  alone 
attributed  to  the  faline  form.  In  all  chronic  difeafes, 
however,  or  where  a  continued  and  permanent  aftion  is 
neceflary  of  a  metal  as  a  medicine ;  the  more  imperfedl  its 
oxydation  the  more  fuccefsful  will  its  operation  be  found, 
and  hence,  as  formerly  inftanced,  the  fuperiority  of  the 
iritured  preparations  of  mercury  over  every  other,  from 
that  metal  being  in  its  leaft  oxydated  ftate.  The  pre- 
cipitates we  (hould  confider  as  the  moft  certain  forms 
for  medicines,  could  they  be  entirely  freed  from  their 
oxygen. 
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DCCCCXLl. 

Animal  and  Vegetable  Subftanccs. 
To  finifh  our  account  of  tne  objefts  of  cliemirtry,  it  re- 
inaini  to  exanune  the  nature  of  the  vegetable  and  animal 
iuUit.iiices. 

All  animal  and  vegetable  fubftances  are  of  a  compound 
nature,  and  by  this  comporuion  they  are  diilinguiftied  from 
the  different  bodies  hitherto  examined.  The  principles 
in  all  of  them  are  the  fan)2^  their  anion  ard  modification 
sire  only  found  diirerent ;  tliey  cannot  be  imitated  by  art,  as 
t'lf  y  are  peculiarly  combined  in  the  velTels  of  the  organic 
bciTig,  and  are  under  the  influence  of  the  principle  of  life. 

Their  combinations,  hovvever,  are  fo  nicely  balanced  as 
to  render  ihem  liable,  on  the  flightell  caufes,  to  decompo- 
iition  and  change.  This  is  eflFedted  either  by  the  chemi- 
cal powers,  as  heat,  niixture,  he.  or  by  the  fpontaneous 
ailion  of  their  own  principles  on  each  other.  This  de- 
compnfitton  taking  place,  occafions  new  combinations 
of  their  principles  to  be  formed  ;  and  thefe  new  combina- 
tions, from  the  fimilarity  of  their  principles,  are  in  all 
thefe  fubftanees  the  fame. 

-  DCCCCXLir. 

*  The  okimate  principles  of  vegetable  bodie*,  are  car* 
bon,  oxygen,  and  hydfog»*n.  T  he  ultimate  principles  of 
animals  are  the  fame,  with  the  addition  of  azote  and 
phofphorus.  A  proportion  of  faline  earthy  and  metallic 
matter  is  alfo  found,  but  it  is  both  inconfiderable  and  not 
conflant.  Lime  and  iron  are  the  moft  conllantly  prefent 
of  what  we  may  term  the  extraneous  elements, 

DCCCCXLIir. 

Animal  fubftances  differ  chiefly  from  the  vegetable  m 
their  Ihonger  tendency  to  the  procefs  of  putrifadlion  ; 
and  this  tendency  is  the  coifequence  of  their  greater  pro- 
portion of  azote,  phofphc^nis,  andfa'phur;  the  combi- 
nations of  which  yield  largely  of  ammonia.  Thus  ve- 
getable and  animal  fubftances  may  be  cor.fidered  as  pro- 
duced by  a  bole  and  flight  collection  of  the  piinciple* 
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which  conllitute  other  bodies.  Their  produftion  and 
growth  are  moie  rapid,  and  they  have  a  coniUnt  tendency 
to  as  quick  a  diirolution  of  their  ccsilUiuent  parts. 

DCCCCXLIV. 

*  Vegetable  Sulfiunees. 

The  vegetables  come  to  be  firil  confidcred,  as  having 
an  intermediate  nature  between  the  animal  and  the  dead 
part  of  the  creation  ;  for  the  vegetables  are  produced 
from  the  dead  inorga-iic  fubRances,  while  animals  again 
proceed  from  them,  either  immediaiei)'  or  through  the 
intervention  of  other  animals. 

DCCCCXLV. 

In  entering  upon  this  fubjt'fl,  we  would  indulge  a  little 
upon  the  immenfe  variety  of  vegetablrs  with  w  hich  the 
feme  of  nature  is  beautified  :  fome  heighten  it  by  their 
height,  ftatelinefs,  and  form  ;  others  by  their  order,  ele- 
gance, and  fymmetry,  diverfified  by  their  different  fpe- 
cies,  and  ftill  more  by  their  beautiful  form,  the  colour  in 
their  flowers,  and  the  fragrance  of  their  fmell  j  but  be- 
fides  their  beauty,  many  of  them  hold  a  much  fuperior 
rank,  furnifhing  food  as  well  as  the  neceflary  fheltcr  for 
the  different  animals ;  and  many  arc  valuable,  as  being 
poffelTed  of  medical  qualities,  or  for  being  otherwife  ufeful 
in  arts.  For  one  or  other  of  thefe  purpofes  different 
kinds  are  adapted  to  different  climates ;  the  blacked  hilU 
rourifli  plants  which  will  notgrowto  perfeftion  in  warmer 
fi.tuations;  and  by  attending  to  thif,  botanills  have  reared 
in  their  gardens  many  plants  which  could  not  be  brought 
to  perfeifHon  before;  we  need  not  mention  the  immenfe  pro- 
vifion  made  under  water  for  the  food  and  flielter  of  ani- 
mals conEned  to  that  climate. 

DCCCCXLVI. 

Without  entering  into  the  flrufture  and  economy  of 
vegetables,  the  detail  of  which  belongs  to  another  place, 
the  variety  of  fubftances  which  are  diftinguilhable,  ia. 
tbera  we  find  referable  to  nineteen  different  iunds. 
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DCCCCXLVir. 

1.  With  regard  to  the  folid  fibres,  or  wood,  it  is  little 
an  ebjed  of  cheniiftry  ;  it  may  be  compared  to  the  bones  in 
the  fkeleton  of  animals.  Jt  remains  after  all  the  other  fub- 
Itances  are  extraiied  by  the  different  procefl'es  to  which 
the  vegetable  is  lubje(5led,  free  of  tafte  or  fmell,  and  in-> 
lolubie  in  water,  but  llill  retaining  a  quantity  of  carbon  ; 
its  principles  are  njore  ftrongly  combined  than  thofe  of  the 
other  fubftances  which  the  vegetable  contains,  and  cannot 
be  leparated  but  by  fire  or  puififadtion,  to  which  it  is  much 
Jefs  fubjedt  than  moil  of  the  other  parts.  Sometimes  we 
meet  with  this  part  feparated  comp'ecsly,  after  a  long  and 
frequent  decotlion  of  the  vegetables  ;  at  length,  we  have 
a  matter  ftill  retaining  the  form,  but  quite  c'eftitute  of  any  fort 
of  juice,  free  of  tafte,  odour,  or  any  other  fenfibie  quality. 

DCCCCXLVIII. 

2.  The  fecond  principle  is  the  mucilage,  or  gum.  This 
matter,  when  it  appears  in  the  greateft  perfedlion,  is  in- 
fipid,  inodorous,  foluble  in  water  into  a  vifcous  fluid,  not 
foluble  in  alcohol  or  oil,  not  volatile  in  the  heat  of  boiling 
water,  or  fufible,  nor  more  inflammable  than  the  vegetable 
fubftances  in  general  are. 

DCCCCXLIX. 
This  fubftance  abounds  fo  much  in  feme  vegetables, 
that  the  veflels  burft  and  ftied  this  juice.  In  this  manner 
the  gum  arabic  is  obtained,  and  the  gum  tragacanth,  and 
all  the  other  pure  gums,  which  are  employed  in  phar- 
macy and  in  arts.  We  can  fee  it  break  out  from  the  baric 
of  our  common  plumb  and  cherry  trees ;  we  fee  a  vifcid 
tranfparent  Juice  liquid  like  water,  but  which  concretes  into 
a  folid  tranfparent  fubftance  upon  being  expofed  to  the  air. 

DCCCCLV. 

This  fubftance,  though  not  adled  upon  by  oils,  fliews  a 
remarkable  difpofition  to  unite  with  them,  when  in  the 
ftate  of  a  mucilage,  when  combined  with  water  in  a  vifcid 
fluid  ;  and  it  not  only  unites  with  them,  but  renders  them 
mifcible  with  water  ;  but  unlefs  a  confiderable  proportion 
of  them  be  ufed  we  have  not  a  perfeft  folution  of  the  oily 
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matter,  and  it  is  liable  to  feparate  and  rife  again  to  Ui-^ 
top,  biit  the  gum  is  nolwithftanding  diftclved,  and  com- 
bined to  a  certain  degree  with  the  water  ;  and  if  thj* 
quanticy  of  gum  is  fufficient,  the  union  is  fo  complete,  that 
it  will  hardly  fepar^te  at  any  rate  ;  fo  that  this  fort  of  ! 
combination  may  be  confidered  as  a  particular  fpecies  of 
folution,  and  has  been  properly  called  eniulfion,  from  the-  j 
refemblnnce  the  mixture  has  to  milk  ;  the  minute  parts- 
of  the  oil,  which  are  not  perfefily  dilTolved,  reflecting  i.  e 
light,  fo  as  to  give  the  appearance  of  milk. 

This  fort  of  combination  is  very  frequent  in  plants,  all 
thef$  giving  milky  juices  containing  a  fubftance  of  this 
rature  ;  fuch  juice  being  a  combination  of  oil  and  rtfinous 
matters  with  water,  by  the  intervention  of  gum.  Theie 
juices,  on  being  allowed  to  evaporate,  concrete  into  a  ^ 
dark  coloured  fubftance,  which  is  properly  called  a  gutn  i 
refm,  containing  a  gummy  matter,  and  refinous  or  oily 
matter  united  together  at  the  fame  time.    There  ara 
ipany  of  fuch  compounds  employed  in  pharmacy,  as  opium^ 
afTafoetida,  myrrh,  ammoniacum,  fagapenum,  galbanura, 
&c,  and  the  greateft  number  of  the  refinous  fubllances 
have  it  more  or  lefs  united  with  them,  as  more  or  lefe  of 
them  can  always  be  aiflblved  in  water.    This  power  of  ; 
gum  in  promotiHg  the  folution  of  oily  and  refinous  matter 
in  water  is  particularly  worthy  of  attention,  becaufc  it  is 
ufeful  in  pharmacy. 

There  are  many  plants  the  medical  parts  of  which  are 
refinous  or  oily  ;  perhaps  this  is  the  cafe  with  the  whole, 
or  by  far  the  greateft  part  of  the  vegetables  remarkable 
for  their  medical  power  ;  it  refides  in  fome  fubftance  of 
an  oily  and  refinous  nature  j  now  it  happens,  that  iheie 
fubftances,  as  extraded  from  their  refpedive  plants,  prove 
difficultly  fo'uble  in  the  ftomach,  fo  it  is  neceiTaiy  to  ad 
fome  o'.her  lubdance  which  will  promote  their  cotnbirtatio 
with  witer,  and  we  cannot  have  recourfe  to  any  thing  bet- 
ter than  gum  ;  for  a  gummy  matter  is  free  from  this  in- 
convenience :  a  High:  acidity  in  the  ftomach  has  no  other 
eiFedt  upon  it  than  pure  water  ;  fo  it  is  the  moll  proper 


VEGETABLE  SUBSTANCES.  453 

fubllance  to  be  added  to  refinous  bodies,  to  promote  their 
iblubility  In  the  animal  humours. 

y  DCCCCLI. 

Gum  is  oxydated  by  different  acids.  Thenitric  acidscon- 
verts  irs  into  oxalic,  and  the  oxygenated  muriatic  acid  in- 
to nitric  ;  but  it  cannot  be  converted  into  fugar,  or  made 
to  pafs  into  the  vinous  fermentation  :  its  watery  folution 
becomes  clear,  and  forms  the  pyromucous  acid. 

By  theanalyfis  of  gum  its  conftituent  principles  appear 
to  be  oxygen,  hydrogen,  carbon,  azote,  and  lime;  and 
from  the  two  latter  its  chief  produ6lion  arifes. 

3.  The  third  kind  of  matter  we  mentioned  is  the  aroma- 
tic oils 'and  re  fins. 

The  nature  of  thefe  we  treated  of  when  we  were  con- 
fidering  the  variety  of  inflammable  fubftances ;  and  ob- 
fervtd,  that  they  were  found  chiefly  in  vegetables  :  any 
examples  of  them  found  in  animals  are  very  rare. 

DCCCCLII. 

4.  The  zecula,  or  rt^^rch,  is  a  particular  principle, 
which  is  molt  abundant  in  the  nutritive  grains  and  roots. 
It  is  CAtrafted  by  beaiing  or  kneading  them  in  water,  and 
when  properly  prepared,  is  in  the  form  of  a  light  white  pow- 
der, inlipid,  inodorous,  and  (olt  to  the  touch.  It  forms  a 
gelntinous  folution  in  hot  water,  but  is  ir.foluble  in  cold, 
and  the  fame  takes  place  when  in  the  flate  of  jelly  ;  thia 
circumflance  dilHnguifhes  it  from  gum.  It  is  alfo  ini'o- 
luble  in  alcohol. 

Fecula  is  difTolved  and  oxydated  by  fevcral  acids  ;  by 
nitre  it  is  converted  into  ninlic  and  oxalic  a.ids.  Fe- 
cula is  al<b  convertible  by  a  peculiar  procefs  iato  a  faccha- 
rine  matter. 

DCCCCLIII. 
This  procefs  is  rather  an  operation  of  nature  :  it  is  an 
effed  of  the  vegetaiiv^e  power ;  but  an  is  employed  in  mo- 
di!>'ng  t.ie  prcctfs,  as  in  malting.     f  here  are  different 
kinds  of  grain,  which  may  be  fubjei^ed  to  this  j  but  that 
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commonly  employed  is  barley.  The  operation  is  to  brsngg 
on  a  certain  degree  of  vegetation  ;  it  is  firft  fteeped  in. 
water,  and  after  a  proper  quantity  of  humidity  has  beem 
employed,  it  is  put  up  in  heaps,  when  a  flight  degree  oft 
heat  is  produced,  by  a  flight  degree  of  fermentation,  andi 
with  this  heat  and  humidity  it  begins  to  vegetate  or  ger-- 
minate,  as  appears  from  the  ftiooting  of  the  two  principal! 
parts  of  the  vegetable  from  the  centre  of  the  feed,  ihet 
plume  or  rudiment  of  the  upper  part,  and  the  radical  orr 
rudiment  of  the  under  part.  In  proportion  as  thefe  ad-- 
vance  oxygen  is  abforbed  and  carbonic  acid  difcharged  ;; 
thus  the  change  is  produced  gradually,  from  a  farina-- 
ceous  to  a  faccharine  fubftitnce  ;  and  after  the  vegeta-. 
tion  has  proceeded  a  certain  length,  the  grain  is  remark-, 
ably  fweet,  and  has  all  the  qualiiies  of  fugar  :  it  is  more." 
foluble  in  water,  diffolves  into  a  vifcid  fluid  like  fugar  andl 
water.  As  foon  as  the  whole  has  undergone  this  change,, 
the  prccefs  of  vegetation  is  ftopt,  by  fcattering  it  andl 
applying  a  drying  heat ;  fo  the  grain  is  now  changed  into  t 
a  faccharine  fubftance,  which  is  foluble  to  a  great  degree; 
in  cold  water,  and  difTolves  eafily  with  the  aflirtance  of  ai 
gentle  heat.  To  this  change  all  the  purer  farinaceous, 
fubllanccs  are  fubjed^,  and  even  the  roots  of  difi^erent  ve- 
getables, as  potatoes. 

DCCCCLIV. 
Several  vegetables  are  remarkable  for  their  fecula.  The 
xft  is  potatoes,  the  feculum  of  which  is  eafily  procured  by 
grating  them  down,  or  diflblving  by  pouring  on  them  a 
fufiicient  quantity  of  water,  in  which  the  feculum  is  firll 
fafpenJed,  and  then  falls  to  the  bottom.  The  2d  is  bri- 
ony  from  which,  when  rafped,  the  ffcculum  is  fqueezed 
out  by  a  prefs.  The  3d  is  the  teculum  of  the  cafTava, 
which  undergoes  a  particular  preparation.  The  4th  is 
fago,  or  the  feficulum  of  the  pith  of  the  palm,  and  the 
laft  is  the  feculum  of  wheat. 

DCCCCLVI. 

The  5th  principle  of  vegetables  is  their  fugar,  which  is 
very  remarkable  in  fcveral  refpefts,  and  the  nature  of  it 
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is  carious  to  achemift.  It  has  a  pure  fweet  tafte  without 
any  flavour  ;  like  other  falts,  it  diflblves  freely  in  water, 
and  is  capable  of  cryftallization,  and  it  refufes  to  dilTolve 
in  fpirit  of  wine  when  llrong,  unlefs  with  the  aflillance  of 
heat,  and  feparates  again  when  the  fpirit  is  allowed  to 
cool ;  but  in  feme  of  the  other  falts  it  has  the  power  of  re- 
filling fermentation  and  putrefadion  in  vegetable  fub- 
Hances,  and  this  it  poflelTes  to  a  confiderable  degree;  it 
contains  a  quantity  of  carbonic  acid,  as  appears  from  the 
efteft  of  burning  it  with  an  impyreumatic  oil  and  carbon- 
ated hydrogen.  Thus  its  principles  are  hydrogen,  car- 
bon, and  oxygen  :  and  thefe  are  in  the  proportion  of  eight 
parts  of  ihe  firft,  28  of  the  fecond,aTid  6  f  of  the  third  ;  and  it 
provf  s  ufeful  in  the  compofuion  of  mortar  ;  added  to  lime 
it  forms  a  hard  mortar,  and  makes  it  more  durable,  pro- 
b;  bly  by  furnifhing  carbonic  acid,  which  reftores  the 
lime  to  a  hard  calcarious  ftone. 

DCCCCLVII. 

When  fugar  is  oxydated  it  i»  converted  into  oxalic  acid, 
and  this  is  eafily  effeiSed  by  diftiliing  from  it  fix  parts  of 
nitric  acid.  It  has  alfo  been  fuppofed  that  fugar  was 
polTefTed  of  a  faponaceous  quality,  for  promoting  the  union 
of  lime  and  water,  like  gum.  Dr.  Boerhaave  confidered 
this  as  one  of  the  moll  ufeful  qualities  of  fugar,  with  re- 
fpefl  to  medicines  and  pharmacy;  but  experience  does 
not  confirm  this  norion.  It  Ihows  iome  difpcfition  to  pro- 
mote the  mixture  of  eflential  oils  with  water,  but  they  have 
a  confiderable  difpofition  to  unite  of  themfelves  ;  and  fixed 
cils  alfo,  when  attenuated  by  repeated  dillillations,  become 
fo  difpofed  ;  but  when  we  try  the  fixed  oils,  we  do  not 
find  that  fugar  affifls  their  union  with  water. 

DCCCCLV[1I. 

Sugar  dllTolved  in  water,  and  placed  in  a  certain  tem- 
perature, undergoes  a  change  in  its  compofuion,  and  is 
converted  by  the  procefs  of  fermetitation  into  ardent 
Ipirit. 

DCCCCLIX. 
The  fucceifive  formation  of  the  three  vegetable  pria~ 
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cities  we  have  hitherto  defcribed,  is  eafier  traced  than  any 
others.  The  fap  containing  the  general  principles  of  ve- 
getable matter  with  fome  falts,  having  lime  for  their  bafe, 
is  changed  into  gum,  which  to  the  general  conftituent  parts, 
poffeffes  alfo,  in  addition,  a  proportion  of  lime  and  azote. 
By  the  attradlion  of  the  two  latter  principles  fecula  comes 
next  to  be  formed  ;  and  by  the  addition  of  oxygen  to  this 
part,  and  the  extraftion  of  the  proportion  of  its  carbon'C 
acid,  it  is  converted  into  fugar.  Thus  fugar  poffefTes  an 
excefs  of  oxygen,  and  its  produdtion  is  favoured  by  a  fe- 
clufion  of  the  vegetable  parts,  that  contain  it  from  the  light. 

DCCCCLX. 

6.  The  next  principles  of  vegetables  are  gluten  and 
albumen.  The  firft  is  contained  in  oioft  farinaceous 
grains  and  roots,  along  with  the  fecula  and  fugar.  It  is 
infipid,  of  a  grey  colour,  is  very  dudlile  and  elaftic,  and 
refembles  the  gluten  of  the  animal.  Jt  exifls  in  the  beft 
flour  in  the  proportion  of  from  one- fifth  to  a  third  part. 
It  is  infoluble  in  water,  and  only  fo  in  fmall  quantity  in 

'alcohol,  Jtis  diflblved  by  different  acids,  and  thele  folu- 
tions  are  again  decompofed  by  the  alkalies.  The  nitric 
acid,  in  diffolving  it,  extricates  a  confiderable  quantity  of 
azote,  and  its  refidue  forms  oxalic  acid.  By  heat  it  is 
fubjed  to  putrefaction,  and  when  decompofed  gives  out, 
as  its  chief  product,  much  ammonia.  Hence  it  appears 
a  corrpofiticn  of  azote  with  hydrogen  and  carbon. 

DCCCCLX[. 

7.  Albumen,  the  other  principle,  is  combined  with 
the  former.  Jt  is  difiTolved  by  the  water,  by  which  the 
flour  is  decompofed,  and  feparates,  when  k  is  heated*  in 
light  flakes.  It  is  foluble  in  cold  water,  but  coagulates 
by  heat  or  alcohol.  It  diflblves  in  the  alkalies,  is  liable 
to  putrefaftion  ;  and  when  decompofed  by  heat,  affords 
ammonia, 

DCCCCLXIT. 
The  rtiixture  of  fecula  and  fugar  with  thefe  two  laft 
principles  in  vegetables,  gives  a  juft  fuperiority  in  point 
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of  nourifliment  to  thofe  fubflances  that  contain  them,  being 
already,  as  it  were,  fomewhat  of  an  animal  nature. 

DCCCCLXlir. 
8.  Oils,  the  next  principle  of  vegetables,  was  already 
examined  in  the  ciafs  of  inflammables,  both  thofe  of  an 
eiTential  and  fixed  nature,  and  their  general  properties  of 
unduofifry  and  inflammability  confidered.  Camphor,  an- 
other produS,  was  alfo  claiTed  under  the  fame  head,  being 
an  eflential  oil,  with  a  larger  proportion  of  carbon. 

DCCCCLXIV. 
g.  Wax  came  under  the  fame  diflindlion,  being  a  variety ' 
of  the  fixed,  in  the  fame  manner  as  camphor  is  of  the 
cficntial,  oils. 

DCCCCLXV. 

10.  Refins  and  baifams  were  treated  under  the  fame 
divilion,  the  former  being  merely  an  oil  rendered  concrete 
by  oxygen  ;  the  latter,  being  a  refm,  with  the  benzoic 
acid.  A  variety  of  the  firft  often  occurs,  termed  gum 
refin,  in  which  an  intimate  union  of  the  gum  and  refm 
takes  place. 

DCCCCLXVL 

1 1.  Extract,  the  next  vegetable  produfl,  has  not 
hitherto  been  treated  under  any  of  the  former  divifions. 
Jt  is  a  dry  brown  matter,  flightly  deliquefcent  in  the  air, 
and  foluble  in  water.    It  is  obtained  from  the  juices  of 
the  plants  by  mechanical  preflure,  from  the  plant  itfeJf, 
by  infufion  or  decodlion,  and  the  fubjefting  it  to  infpif. 
fation.    It  is  equally  foluble  in  water  and  in  alcohol,  and 
it  abforbs  oxygen,  when  expofed  to  the  atmofphere,  thus 
lefiening  its  fclubilrty.    By  oxygenated  muriatic  acid  it  is 
converted  into  a  concrete  fubllance  of  a  yellow  colour, 
infoluble  in  water,  and  by  dillillation  it  affords  an  empy- 
reumatic  oil  and  acid,  with  ammonia.    Its  conftituent 
principles  are  thofe  of  every  vegetable  along  with  azote, 

DCCCCLXVIL 

12.  A  peculiar  vegetable  produfl  falls  next  to  be 
examined,  termed  the  caoutchouc,  or  elafliic  gum.  It  is 
£he  infpiffated  juice  of  a  tree  in  Sou-th  America.    It  is 
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obtained  by  incifions  in  the  bark  ;  it  is  at  firll  thick  and 
milky,  and  becomes  concrete  on  expofure  to  the  air,  from 
the  abforption  of  oxygen.  It  is  remarkable  for  its  duc- 
tility and  elafticity,  when  dry.  It  is  foftened  by  water.Js 
diflblved  by  the  ethers,  and  by  the  fixed  and  eflential  oils. 
It  is  not  afted  on  by  the  alkalies,  but  is  altered  by-  the 
fulp.huric  and  nitric  acids.  Jt  is  foftened  and  lofes  its 
elafticity  by  heat.  Its  elements  are  the  general  conftituent 
principles  of  vegetables  with  azote. 

DCCCCLXVIII. 

13.  The  vegetable  principles  that  come  next  in  fuc- 
ceflion  are  the  various  fpecies  of  acids  already  detailed 
under  the  head  of  falts.  Thefe  acids  we  found  peculiar  . 
to  certain  plants,  and  alfo  to  certain  periods  of  their 
vegetation.  They  have  all  the  other  vegetable  produfts, 
a  bafe  of  carbon  and  hydrogen,  and  differ  from  each 
other  chiefly  in  the  proportion  of  thefe  principles,  and 
hence  their  converfion  into  each  other.  The  oxalic 
being  the  one  moll  highly  oxygenated,  into  it  the  others 
are  changed. 

DCCCCLXIX. 

14.  Alkalies,  as  well  as  acids,  are  alfo,  as  we  have 
formerly  feen,  a  vegetable  produft,  and  thefe  alkalies  are 
confined  to  potafh  and  foda.  The  firft  is  found  in  all 
plants  that  grow  at  a  diftance  from  the  fea;  the  fecond 
is  found  in  all  the  plants  that  grew  in  the  fea,  and  in 
many  that  grow  on  land. 

DCCCCLXX. 

15.  Tannin,  or  the  tanning  principle,  is  another  pe- 
culiar vegetable  product.  It  was  formerly  confidered 
with  the  vegetable  acids. 

DCCCCLXXr. 
J 6.  Earth  is  alfo  prefent,  in  a  certain  proportioti,  ia 
all  vegetables ;  and  the  kinds  met  with  are  lime,  filica, 
magnefia,  and  alumine.    The  two  firft,  however,  are  the 
moft  abundant!  particularly  lime. 

DCCCCLXXII. 
17.  Metals  are  occafionally  met  in  vegetable  fubHancett 
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The  principal  one  is  irpn,  which  exifts  in  moft  plants, 
Manganefe  and  gold  have  been  alfo  deteded, 

DCLCCLXXlir. 
1 8.  The  aroma  of  vegetables  has  been  marked  as 
another  dillindt  principle  tor  the  examination  of  che- 
nnitry.  Though  refiding  generally  in  the  effential  oil,  ic 
is  by  no  means  exclufively  confined  to  it,  but  exifts  as  a 
feparate  principle,  more  fubtle  and  volatile  than  effential 
o  1,  and  en  which  the  odour  of  the  latter  depends.  Hence 
it  is  found  in  plants  in  which  no  effential  oil  exifts,  and  ic 
is  eafily  imparted  to  water  by  thefe  plants,  being  readily 
difengaged  from  any  plant  by  a  moderate  heat. 

DCCCCLXXIV. 
ig.  To  thefe  principles  of  vegetables  may  be,  laftl/, 
added  the  colouring  matters.  Jn  different  vegetables 
this  matter  has  different  chemical  properties.  It  is 
extrafted  by  different  folvents  ;  and  in  its  produftion  or 
application  to  fubftances,  it  is  certain  oxygen  ads  aa 
important  pait. 

DCCCCLXXV. 
After  this  view  of  the  principles  of  vegetation  we  are 
next  led  to  the  combinations  they  form  in  confequenc* 
«f  their  decompofition  by  fermentation. 

DCCCCLXXVI. 

Fermentation  and  PutrefaSl  'ton. 
The  faccharine  farinaceous  parts  of  vegetables  are 
more  difpofed  lO  undergo  a  great  change  by  what  is  called 
fermentation  ;  the  other  pares  have  a  difpofition  to  orher 
changes,  which  are  called  putrefaftion,  corruption,  or 
diffulution.  Jc  is  proper,  therefore,  to  confider  thefe 
changes.  The  difpofition  is  in  confequence  of  the  loo(e 
cohefion  of  their  conllituent  parts. 

DCCCCLXXVn. 
Vinous  Fermentation. 

The  faccharine  matter  only,  and  the  farinaceous, 
when  converted  into  faccharine  by  vegetation,  can  un- 
dergo this  fermentation  ;  but  they  mull  be  difiblved  in 
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ivater,  atad  reduced  to  fluidity,  either  naturally  or  arti- 
ficially. Ail  the  juices  of  fruits  contain  a  faccharine  fub- 
ftance  diflblved,  and  they  are  remarkably  prone  to  this 
fermentation  ;  bat  if  the  matter  is  not  already  fluid,  as 
honey^  mak,  dried  fruits,  fugar,  farina,  it  muft  be  dif- 
folved  m  water;  and  as  fluidity  is  neceflary,  fo  the  degree 
of  fluidity  influences  the  readinefs  and  perfe£lion  with 
whicli  this  change  is  performed.  It  too  little  water  is 
added  there  is  always  a  quantity  of  vegetable  matter 
remaining  unchanged.  If  we  dilute  more  largely,  the 
fermentation  is  more  quick  and  rapid,  and  has  a  greater 
tendency  to  run  into  the  acetous. 

DCCCCLXXVIIL 
Another  circumftance  which  influences  the  quicknefs 
And  perfedlion  of  this  change  is  the  temperature  of  heat. 
A  certain  degree  of  heat  is  as  neccfi"a;y  as  the  dilution  in 
water;  a  moderate  temperature  anfwcrs  the  beft.  If  the 
heat  is  too  great  k  is  apt  to  pafs  from  the  firll  into  the 
fecond  ftage ;  if  too  little,  it  flops  it.  The  phenomena 
which  attend  and  fucceed  one  aaother  are  thefe  ;  it  is 
eafy  to  obferve  them  by  making  the  experiment  upon  a 
moderate  quantity  of  faccharine  matter,  fermented  in 
water,  and  done  in  a  glafs  vefiel.  There  is  fir  ft  ao  ab- 
forption  of  oxygen,  and  the  feparation  of  an  elaflic  aei  l 
matter,  or  carbonic  acid,  from  all  parts  of  the  fluid.  ■  .1 
uniting  into  minute  globules,  arifes  from  all  parts  ..i-iirds 
the  furface,  producing  a  motion  in  all  the  parts,  and  a 
iVnfible  hifling  noife,  and  it  foon  forms  a  fcum  or  frothy 
which  retains  for  a  while  the  little  globules  of  air.  The 
ieparation  of  it  produces  a  remarkable  change  in  the 
denlicy  or  weight  of  the /ermsnting  liquor;  the  vegetable 
fluid,  when  fermenting,  muft  fuiFer  fome  lofs  of  evapo- 
ration, which  fliould  concentrate  the  folid  matter,  and 
render  it  a  heavier  fluid  ;  but  inftead  of  being  denfer  it 
is  lighter.  Upon  being  put  into  the  fame  vefl'til  with 
water,  it  will  fwi;n  upon  the  furface  of  the  water,  whereas 
before  fermentation  it  is  heavier,  containing  a  quantity  of 
faccharine  matter,  which  has  a  denficy  greatly  fuperior  to 
that  of  pure  water.  . 
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At  the  fame  time  that  carbonic  acid  arifcs  from  th© 
fluids,  there  is  a  feparation  of  feme  folid  fubftance,  which 
appears  floating  throughout  the  liqa:r,  and  renders  ic 
muddy;  and  this  matter  feparating,  a  part  gradually 
fettles,  and  forms  the  fediment  called  lees,  and  a  part 
buoyed  up  to  the  furface  by  the  air,  gives  a  firmaefs  and 
folidicy  to  the  fcum  formed  by  the  air. 

At  the  fame  time  that  this  goes  on  there  is  a  gentle 
degree  of  heat  j  the  fluid  is  a  little  warmer  than  the  fur- 
rounding  air. 

DCCCCLXXIX. 
Afc^r  thefe  phenomena  have  continued  for  a  few  days, 
according  to  the  degree  of  heat,  all  the  efFeds  of  the 
fermentation  bcein  to  abate  ;  the  h-at  of  the  liquor  dimi- 
ni files ;  the  agitation  of  the  fluid,  in  confequence  of  tli 
feparation  of  the  carbonic  acid,  is  lefs  conliderable,  the 
liquor  clears,  and  the  fcum  falls  to  the  bottom,  unlefs 
there  u  l.imething  to  fupport  it.  I'he  muddinefs  at  firft 
was  chiefly  occafioned  by  the  conflant  riling  of  the  car- 
bonic ?.cid  driving  up  the  feculent  parucles,  wiiich  arer 
feparated  by  the  fermentation  ;  and  as  foon  as  the  fepa- 
ration of  the  carbonic  acid  ceafes,  thele  particles  gradually 
fettle,  and  the  remaining  carbon  and  hydrogen  combines. 
This  is  the  cafe  cfpecially  in  the  fermenting  of  beer.  In 
the  management  of  wine,  a  particular  art  is  neccffary*  to 
prevent  the  fcum  from  falling  ;  they  throw  into  the  ve/lel, 
which  is  large,  the  flalks  and  hufks  cf  the  grapes,  wh'ich 
semain  after  the  juice  is  fqueex;d  out.'  Thefe  flf(*X'^'i 
open  the  furface,  and  entangle  a  great  quantity  of  the 
feculent  matter,  as  it  feparates,  fo  as  to  form  a  tjuek  and 
and  firm  covering  to  the  fermented  liquor,  which  prevents 
too  great  abforption  of  oxygen  and  confequent  flifiipation 
of  the  carbonic  acid,  by  preferving  its  furface  from  the 
contact  of  the  air  :  fo  the  wine  turns  out  the  flronger, 
and  a  great  quantity  of  that  feculent  matter  thus  entangled 
is  kept  there,  and  prevented  from  fettling  at  the  bottom, 
fo  that  the  greatell  quantity  of  the  liquor  can  be  drawn, 
©ft" clear  beiow.    When  we  now.  exami.ie  die  liqi^or  we 
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find  a  remarkable  change ;  the  c.dour  and  talle  is  difFerent.  . 
Before  it  was  fweet,  with  little  odour  ;  it  had  a  certain 
fvveetnefs  and  fiatnefs  :  but  after  the  fermentation  has 
proceeded  fo  far,  it  has  a  very  agreeable  odour,  and  the 
tafte  is  very  grateful  to  the  paiate,  but  pungent;  it  is 
poflefled,  befides,  of  an  inebriating  quality  -vhich  it  was 
free  from  before  ;  and  we  find  that  it  now  affords  by 
diiliiUtion  a  fpirit  of  wine,  a  fourifii,  feculent,  watery 
liquor  remaining  behind  ;  whereas  before  the  firll  va- 
pours are  purely  watery,  a  thick  fyrupy  matter  reinaining, 
which  contains  the  fugar  difTolved  in  water.  The  fer- 
ineiuatioii,  carried  on  fo  far,  is  called  the  vinous  fer- 
mentation, or  firft  ftage,  and  the  liquor  fo  produced  is 
called  wine,  or  vinous  liquor,  being  a  new  combination 
of  the  remaining  carbon  and  hydrogen  of  the  fugar;  and 
if  it  is  preferved  moderately  cool  in  a  glafs  vefTel,  it  will 
continue  for  a  long  time,  but  llill  with  a  flow  progrefs 
towards  the  next  Hate  to  which  it  has  a  tendency.  It 
depofits  a  finall  quantity  of  th-c  feculent  matter,  which  it 
depolitcd  fo  plentifully  during  the  fermentation,  and  a 
quaniity  of  tartar.  In  confeqaence  of  this  the  wine  im- 
proves in  its  quality,  and  is  found  to  be  much  more 
perfed  than  it  was  at  the  firft ;  but  after  this  time  it 
begins  to  decay,  and  to  lofe  its  perfeftion,  which  fliows 
thar.  there  is  a  conllant  and  gradual  progrefs  towards  the 
next  ftage,  and  which  is  neceffary  to  the  perfection  of 
wine,  and  other  fermenting  liquors. 

We  mufl  not  confider  the  wine  as  in  a  qniefcent  ftate ; 
there  is  llill  a  fermentation  going  on,  though  in  a  ilow 
and  imperceptible  manner  ;  and  it  is  probable  that  the 
perfedion  of  the  liquor  depends  upon  the  progrefs  of  this 
fermentation  ;  for  if  it  is  checlced  too  much  the  liquor 
becomes  vapid,  as  when  it  is  afFecled  by  thunder.  Again, 
if  it  is  kept  too  warm,  the  Ilow  fermentation  goes  on 
rather  too  fall,  and  it  makes  too  faft  a  progrefs  towards 
the  acetous  fermentation. 

What  then  are  the  circumftances  which  occaiion  th? 
fudden  check  to  the  violent  fermentation  ?  why  it  (hould 
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flop  as  foon  as  it  comes  to  the  ftate  of  wine,  without  pro- 
cei-ding  immediately  to  the  acetous  fermentation  ?  It  is 
dear,  by  ilie  new  combination  of  the  principles,  or  the 
quantity  of  ardent  fpirit  produced  in  it ;  this  added  to  the 
vegetable  juice,  the  moll  dilpofed  to  fermentation,  will 
clFe(ilually  prevent  its  undergoing  this  change;  or  added 
in  fmall  quantity  to  a  vegetable  liquor  that  has  too  much 
difpofition  this  way,  it  will  check  it  in  a  certain  degree,  fo 
as  to  render  the  fermentation  more  regular  ;  as  foon  then 
as  ic  comes  to  abound  in  the  liquor  it  proves  an  obftacle 
to  the  further  progrefs ;  and  vegetable  fluids  which  are' 
too  rich  will  never  ferment  fo  perfedtiy,  and  therefore  all 
ftrong  wines  are  attended  with  a  certain  degree  of  fweet- 
'  jncfs,  a  great  quantity  of  the  matter  not  being  fermented  ; 
for  as  foon  as  a  quantity  is  changed  into  ardent  fpirit, 
that  proves  an  obllacle  to  the  fermentation  of  the  rell  of 
the  faccharine  matter  ;  therefore  to  have  a  liquor  fer- 
mented to  the  moll  perfeft  degree,  it  muft  be  diluted  to 
a  certain  degree.  And  further,  the  other  circumftances 
mod  necelTary  to  a  perfeft  fermentation  arc,  a  moderate 
temperature  of  heat,  and  a  great  attention  to  the  clean- 
Jinefs  of  the  veffels  ;  the  flighteft  taint  or  odour  refiding 
in  the  velTels  is  communicated  to  the  liquor,  and  diiFuled 
through  a  great  quantity  of  it  during  the  procefs. 

DCCCCLXXX. 
Acetous  Fermentation, 

If  the  liquor  which  has  undergone  the  vinous  fer- 
mentation be  kept  in  a  temperature  of  75  to  80  of  F.  it 
proceeds  to  what  is  called  the  acetous  change. 

The  change  here  is  not  remarkable ;  there  is  merely  an 
abforption  of  oxygen,  and  ho  carbonic  acid  given  out,  fo 
that  the  alcohol  becomes  oxygenated,  a  grofs  undtiois 
matter  feparates  to  the  bottom,  the  liquor  in  confequenc; 
lofes  its  vinous  talle  and  flavour,  it  becomes  four,  and  on 
dilVillation  affords  no  alcohol ;  it  afi^ords  only  a  quantity 
of  water  ;  it  is  the  acetous  acid,  formerly  confidered  ;  and 
if  this  is  diftilled  it  may  be  kept  in  this  Hate,  when  fepa- 
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rated  from  the  unftuous  matter  which  preferves  It  from 
the  putrid  change  ;  but  kept  with  this  unfluous  matter 
it  becomes  dark  coloured,  lofes  its  four  talle,  and  acquires 
an  ofrenfive  one,  and  now  it  affords  only  an  ammonia;  and 
this  is  called  the  putrefa£\ive  fermentation. 

DCCCCLXXXr. 

Thus  from  the  progrefs  it  appears  that  the  fame  fub- 
lUnce  which  is  capable  of  the  vinoiif,  is  alfo  capable  of 
the  acetous  and  putrefaftive  fermentation,  and  we  may 
fay  it  has  always  a  tendency  that  way,  and  that  it  is  im- 
pofiible  to  induce  the  firft  wiihodt  a  mixture  of  the  fecond, 
or  the  fecond  without  a  mixture  of  the  third ;  for  every  wine 
is  a  little  acid,  and  ther(?fore  there  arc  few  vinegars  with- 
out (ome  flight  difpofition  towards  putrefadlion,  in  whicli 
there  is  not  a  little  volatile  alkali  produced,  though  it  is 
Hcutralized  by  the  acid,  which  predominates. 

At  the  fame  time  it  is  to  be  under  [food  that  the  acid 
change  ia  not  confined  to  fubftances  which  have  previoufly 
iKidergone.  Lhe  vinous  or  the  putrefaftive  fermentation,  or 
the  latter  to  thofe  which  have  undergone  the  acetous.  All 
vegetable  fubftances  have,  more  or  lefs,  a  tendency  to  the 
putrid,  and  a  great  rfumber  of  them  are  capable  of  the 
acetous ;  but  the  number  of  thofe  which  are  capable  of  the 
vinous  is  not  confiderable,  and  thofe  which  are  capable  of 
the  acetous  will  run  into  the  putrid,  in  circumflances  in 
which  they  cannot  undergo  the  vinous;  the  circumRances 
necefTary  to  which  do  not  readily  occur,  for  they  muft  be 
reduced  to  a  (late  of  perfefl  fluidity  with  water,  and  this 
does  not  readily  happen  unlefs  it  be  done  on  purpofe,  at 
leaft  that  a  large  quantity  is  coUe£l=d  fit  for  undergoing 
this  change  in  a  proper  llate  of  fluidity.  The  acetous 
change  does  not  requiie  fuch  a  complete  degree  of  dif- 
foliition.  Such  a  quantity  of  water  united  with  a  vegetable 
fubrtance  as  will  merely'  give  it  foftnefs,  will  render  it 
capable  of  acefFency  ;  fo  flour  made  into  a  pafle  will 
become  four,  but  more  water  mull  be  applied,  and  it  mull 
be  difTolved  p erfedtly  to  fit  it  \fojr  the  vinous  i,  for  the 
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putrid,  again,  more  dampnefs  is  fjfficlent :  To  the  moft 
iolid  and  durable  parts  of  vegetables,  as  the  wood  is 
liable  to  a  change  of  this  kind  ;  the  progrefs  is  flow  and 
gradual,  but  it  is  eff"edual  in  totally  diffolving  their  tex- 
ture. In  fome  cafes,  where  the  fubjeds  are  a  little  more 
fucculcnt,  and  fo  fpongy  that  they  preferve  the  heat  pro- 
duced by  the  putrefadlion,  this  putrid  change  goes  on 
with  fuch  a  rapidity  as  to  prodcce  a  great  quantity  of 
heat ;  and  in  this  way  hay-lhcks,  ^'C.  put  up  too  damp, 
fufrer  the  putrid  change  h  fail  that  a  quantity  of  infiam- 
mable  vapours  is  produced,  which  fometim;;s  otcafions 
them  to  take  fire.  When  the  vegetable  fubftances  which 
undergo  the  putrid  change  are  naturally  folid  and  firm, 
the  effed  of  it  at  lirfl  is  to  render  them  tender  and  friable  ; 
and  as  the  change  proceeds,  the/  are  quite  difunited,  dif- 
folved,  and  broken  down  into  a  powder,  and  during  this 
change  the  vegetable  fubflance  fufFers  a  great  lofs  by 
evaporation,  a  great  part  of  it  being  volatilized.  What 
remains  is  a  fmall  quantity  of  an  earthy  fubflance,  which 
is  faid  to  have  fome  of  the  qualities  of  clay,  forming 
a  plailic  mafs,  when  mixed  with  a  fmall  quantity  of 
water. 

DCCCCLXXXII. 

The  vapours  which  exhale  during  this  procefs  have 
alfo  a  muily,  or  more  diiagreeable  fmell  ;  the  ammonia 
is  difcoverabie  when  vegetable  jubftance^  are  putrified  on 
purpofe  ;  for  in  the  common  manner  the  change  goes  on 
llowly,  and  if  exposed  to  the  air  the  volatile  alkali'may 
be  diflipated,  and  fo  much  difFufed  as  to  become  infen- 
fible :  but  when  the  fubllances  are  amafloJ  together, 
confined,  and  leaded  by  a  confidgrable  weight,  the  patre- 
faflion  goes  on  to  a  more  perfecl  degree,  and  the  am- 
monia can  be  obtained  by  dilliiiation.  The  tireds  of 
thefe  mufly  vapours  are  to  render  the  combination  of 
lead  with  the  vegetable  acids  of  a  black  colour.  Silver 
too  is  tarnilTied  by  it;  and  svhere  thefe  vapours  are 
produced  in  large  quantity,  as  in  a  flack  of  hay,  they 
ftow  themfclves  in  flame,  fetting  the  Hack  on  fire.  And 
ita  Other  occafionj  the  efcape  difcovers  itfejf  by  an 
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emilTion  of  light :  fo  rotten  wood  appears  luminous  in 
the  dark. 

DCCCCLXXXIII. 
It  further  remains  to  be  cbferved.  that  all  thefe  changes 
are  gieatl/  promoted  by  the  addition  of  ferment.'-.  A 
ferment  i?  a  fubftance  of  the  fame  nature  which  has  al- 
ready undergone  fomc  degree  of  the  change  which  is  to 
be  introduced  upon  a  greater  quantity  of  the  fame  fort 
of  matter.    In  this  country  we  are  moll  accuflomed  with 
the  effeft  of  thefe  in  the  manufactory  of  vinous  liquors,  a 
quantity  of  the  fcum  formed  on  the  furface  by  the  rifing 
of  the  carbonic  acid  and  mixture  of  the  feculent  parts  of 
the  matter  ;  or  a  little  of  the  liquor  itfelf  added  to  a  frefti 
matter  will  make  a  beginning,  and  occafion  the  whole  to 
run  through  the  vinous  fermentation  in  a  regular  manner. 
And  it  would  be  impollible,  without  matter  already  in  a 
ftate  of  fermentation,  to  bring  the  farinaceous  into  the 
vinous  fermentation.    Without  this  it  is  difpofed  to  run 
into  the  acetous  when  diluted  with  water;  and  even 
when  it  is  malted,  or  changed  into  a  faccharine  fubflance. 
Ferments  have  been  thought  capable  not  only  of  en- 
during fermentation,  but  of  inducing  a  change  in  the 
nature  of  the  liquor  which  the  fermentation  produces ; 
and  it  has  been  propofed  as  an  improvement  in  the  art, 
to  take  ferments  from  other  liquors,  from  fome  of 
a  higher  or  more  delicate  flavour ;  as  from  fermenting 
wine  to  be  added  to  an  infufion  of  malt,  that  it  may  dif- 
pofe  it  to  be  changed  into  a  liquor  approaching  more  in 
tafte  and  flavour  to  wine  than  if  the  fermentation  was 
brought  on  by  means  of  the  ordinary  ferment :  but 
there  are  no  fa£ls  in  proof  of  this,  otherwife  than  that  an 
acetous  ferment  will  determine  a  fermentible  fubflance 
to  run  fafler  into  the  acetous  ftate  than  one  from  the 
vinous,  and  in  the  fame  manner  of  the  putrid  ;  fo  thofe 
employed  in  the  manufactory  of  vinegar  from  the  infufion 
of  malti  find  it  of  confequence  to  preferve  the  veflels 
long  ufed  ;  the  feafoning  received  from  the  conllant 
ufc  renders  them  much  fitter  for  producing  the  change 
of  frefh  matter  into  good  vinegar  than  any  other  veirel«k 
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And  with  regard  to  the  vinous  fermentation  in  the  infu- 
lion  of  the  fugar  cane,  by  which  the  vinous  liquor  is 
obtained  that  afterwards  affords  rum  ;  it  is  of'confsquence 
to  vvafli  the  veffels  with  a  fgiall  quantity  of  liquor  which 
has  been  fermented  before,  or  of  the  rum  which  has  been 
dillilled,  whereby  the  liquor  affords  a  quantity  of  the 
fpirit ;  fo  it  feems  plain  that  a  vinous  fermentation  will 
difpofe  a  fubftance,  capable  of  the  vinous,  more  readily 
to  undergo  tliat  fermentation ;  and  in  fome  cafes  will 
bring  it  on  where  it  would  not  have  been  difpofed ; 
whereas  the  acetous  ferment  gives  a  ftronger  difpofition  to 

'  run  immediatly  into  the  acetous.  And  the  fame  thing 
holds  with  regard  to  the  putrid  ;  but  Hill  the  acetous 
ferment  will  not  hinder  a  fubllance  which  is  flrongly  dif- 
pofed to  the  vinous  fermantation  from  becoming  in  fome 
degree  vinous.  In  like  manner  the  putrid  ferment  will 
often  bring  on  the  vinous  and  acetous  fermentation, 

<  though  with  a  Itronger  difpofition  to  the  putrid :  fo  with 
regard  to  the  alimentary  mixtures,  a  fmall  quantity  of 
putrid  matter  is  found  to  bring  on  a  fmall  degree  ot 
vinous  fermentation,  inllead  of  the  putrid.  But  it  is  not 
imagined  that  a  ferment  will  change  the  nature  of  the 
fermentation,  occafioning  the  fubllance  to  produce  a  dif- 
ferent fort  of  vinous  liquor  from  what  it  otherwife  would 
have  done.  Perhaps  what  may  have  given  rife  to  this 
opinion  is  this,  that  any  flavour  attending  a  ferment  is 
wonderfully  difFufed  through  the  liquor  to  which  the 
ferment  is  added. 

DCCCCLXXXIV. 
From  this  account  of  fermentation  will  be  eafily  un- 
derftood  the  efteft  of  fome  circumllanccs  which  retard  or 
prevent  it.  The  moft  efFetlual  way  of  preventing  thefe 
changes  in  vegetable  fubllances  is  to  diflipate  their  watery 
parts,  and  preferve  them  dry.  Accordingly,  many  ve- 
getable fubllances  which  are  very  prone  to  thefe  changes, 
are  preferved  by  this  method  ;  fo  roots  of  various  kmds 
are  preferved  In  this  way,  and  in  this  way  the  botanills 
have  learned  to  preferve  their  plants,  by  drying  them 
quickly,  even  fo  as  to  retain  their  colour  in  a  wondcr/ul 

X6 
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degree  of  perfeftion.  There  are  fome  other  means  which 
have  a  great  effeft,  the  nature  of  which  is  not  To  eafily 
explained  as  fpirit  of  wine,  which  gives  a  check  to  the 
vinous  fermentation :  common  fait,  fugar,  nitre,  acids,  and 
other  folid  fubftances,  efpecially  the  volatile  fulphureous 
acid,  which  is  ufed  in  the  wine  countries,  have  this  effeft. 
It  is  alfo  proper  on  many  occafions  to  exclude  the  air,  or 
even  to  extraft  it  by  the  air  pump:  heating  the  fubftancea 
to  the  degree  of  boiling  water,  produces  fome  change  in 
the  combination  of  their  plants,  which  facilitates  their 
prefervation  from  this  change. 

DCCCCLXXXV. 
The  eledlrical  fluid,  lightening,  thunder,  &c.  totally 
check  fermentation  ;  and  the  common  remedy  is  to  put  a 
lump  of  iron  upon  the  caflc ;  but  it  is  more  proper  to  fix 
a  red  of  iron  at  feme  diftance,  that  the  eledlrical  fluid 
may  run  entirely  off. 

DCCCCLXXXVI. 
Thefe  different  kinds  of  intefline  motion,  or  fermenta- 
tion, require  attention,  before  we  proceed  to  confider 
animal  fubftances,  as  the  change  of  the  vegetable  into 
the  animal  matter  has  been  fuppofed  to  depend  in  fome 
meafure  upon  a  difpofuion  which  the  vegetable  has  to 
undergo  fome  of  thefe  fpontaneous  changes  or  decom- 
pofitioiiS. 

DCCCCLXXXVir. 
From  this  view  the  vegetable  principles,  as  applied  to 
medicine,  become  naturally  divided  into  two  kinds,  dietetic 
and  pharmaceutical.  The  former  includes  the  fecula,  fu- 
gar, albumen,  gluten,  and  fixed  oil ;  the  latter  comprehends 
all  the  others  that  admit  application.  The  firft  we  have 
detailed  at  length  in  a  feparate  publication  (Vide  Trea- 
tife  on  Diet)  ;  che  latter  has  been  chiefly  examined  in 
the  clafs  of  inflammables,  (p,  121  ) 

DCCCCLXXXVill. 

u^nimal  SubjJances. 

All  animals  are  fed  upon  vegetables,  either  direftly  or 
through  the  intervention  of  other  animals.    No  part  of 
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the  fubftances  of  animals  is  from  any  other  fource  ex- 
cept water.  The  fmall  quantity  of  fait  ufed  by  man, 
and  fome  other  animals,  feems  to  be  necelFary  only  as  a 
fe'afoning,  or  as  a  ftimulus,  and  not  as  affording  any  thing 
nutritious  :  fo  animal  matter,  when  fubjeded  to  trials,  is 
refolved  into  the  fame  principles  as  the  vegetable  matter, 
with  a  large  proportion  of  ammonia,  and  generally  foetid 
gafes,  confilling  of  hydrogen,  azote,  fulphur,  and  phof- 
phorus ;  the  foetid  refidue  confifting  of  iron  and  phof- 
phoric  falts. 

But  though  the  principles  of  animal  and  vegetable 
fubftances  are  at  the  bottom  the  fame,  they  are  combined 
in  a  different  manner:  the  compound  is  very  fenfibly 
different.  There  is  hardly  any  fuch  a  thing  among 
animal  fubftances  as  the  vinous  or  acetous  fermentation, 
they  run  remarkably  faft  to  the  putrid  ;  we  do  obferve 
fome  receiving  the  acefcent,  as  taken  nouce  of  in  the 
acids ;  but  it  is  rare. 

DCCCCLXXXIX. 
'  The  difference  in  the  principles  of  animal  matters  from' 
thofe  of  vegetables  lies  chiefly  in  their  containing  azote, 
generally  phofphorus,  and  not  unfrequently  fulphur.  The 
azote  and  phofphorus  give  the  tendency  to  decompofition 
which  diftinguifli  the  animal  over  the  vegetable  body, 
and  the  effed  of  this  decompofition  is  the  produdion  of 
ammonia,  Pruffic  acid,  and  other  matters. 

Animal  fubltances  exceed  alfo  in  their  proportion  of 
hydrogen,  compared  with  vegetables.  Hydrogen,  there- 
fore, forms  their  principal  bafe,  as  carbon  is  of  vege- 
tables ;  and  as  animals  live  on  vegetables,  the  changes 
producing  thefe  new  principles  are  the  etll'dl  of  the 
a£lion  of  their  fundions  of  digeftion,  refpiration,  and 
fccreion. 

The  principles  they  derive  from  vegetables  are  clear. 
Azote,  it  is  probable,  is  drawn  from  the  atniofphere  by 
the  animal;  phofphorus  feems  the  produd  of  animaiza- 
tion,  drawn  from  the  vegetable  origin;  and  all  their 
Other  principles  are  produdions  from  the  fame  fource. 
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The  putrefaction  to  which  animal  fubftances  are  re- 
markably prone,  compared  with  vegetable  matters,  has 
made  it  an  objeft  to  contri-ve  means  for  preventing  it. 
In  general  they  -ire  prefervcd  by  means  /imilar  to  ihcfe 
ufed  for  the  prefervation  of  vegetable  fubrtances.    In  j 
order  to  preferve  a  fucculent  animal  fubftance  from  decay, 
for  only  a  fhort  time,  the  circumflances  moll  neceffary  | 
are  coolnefs  and  drynefs  of  the  air  which  furrounds  them,  i 
and  efpecially  the  wiping  off  any  fmall  quantity  of  cor- 
,  rupted  matter  which  coUeds  on  ihe  part  next  in  contadl 
with  the  air,  in  which  the  corruption  takes  place  fitft,  for 
this  proves  a  ferment,  promotin^r  the  corruption  of  the 
neighbouring  parts  ;  fo  it  is  of  confequence  to  fepaiate 
thefe  parts  in  which  the  change  is  begun:  but  this  me- 
thod will  only  ferve  for  a  (hort  time. 

DCCCCXCI. 
Another  method  is  by  exficcation,  by  diflipating  their 
moifture,  whereby  they  may  be  kept  a  long  time  in  dry 
air  :  or  if  this  is  inconvenient  or  improper  for  the  purpofe 
in  view,  we  employ  antifeptics.  Common  fait,  in  large 
quantity,  anfwers  the  purpofe  ;  nitre  is  ftill  more  power- 
ful, but  we  cannot  ufe  it  fo  freely  ;  fugar  too  is  very 
pow<,rful,  but  it  is  feldom  ufed,  on  account  of  its  price. 

DCCCCXCII. 
On  ftudying  this  fubjed  more  particularly,  it  is. found, 
by  experiments,  that  all  the  falts  have  more  or  lefs  of 
an  antifeptic  power,  except  common  fait  in  fmall  quan- 
tity, which  rather  promotes  the  corruption  of  animal 
fubftances  ;  but  the  fixed  volatile  alkalies,  which  are  con- 
fidered  as  highly  putrefcent,  are  now  acknowledged  to  be 
antifeptic,  as  are  alfo  bitters,  aftringents,  and  aromatics  ;  ! 
and  the  bark  is  very  remarkable  for  its  power  in  pre- 
ferving  animal  fubftances ;  the  camphor  is  found  to  be 
very  powerful,  and  therefore  given  in  fmall  dofes  in 
putrid  difeafes.  But  above  all,  the  nitrous  gas  feems  to 
be  the  moft  powerful,  according  to  Prieftly's  expe- 
riments. 
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Dccccxcrir. 

The  lift  of  feptics,  or  ihofe  (iiblknces  which  promote 
putrefaflion,  is  much  lliorter.  Nothing  is  found  to  have 
the  tendency- but  putrid  ferment;  a  mafs  of  putrid 
matter,  already  in  a  putrid  ilate  ;  the  calcarious,  and 
other  abforbent  earths;  ma^nefia,  paiticularly  ;  and  a 
fmall  quantity  of  common  fait. 

DCCCCXCIV. 
,   From  this  general  view  of  the  animal  matter  we  next 
confider  the  variety  of  it  winch  is  to  be  found  in  the 
bodies  of  animals,  and  this  variety  may  be  divided  into 
foi'tds  and  Jiuids. 

DCCCCXCV. 
Animal  Solids. 

The  folids  do  not  ditF^r  greatly,  except  in  the  propor- 
tion of  their  earthy  matter.  In  animal,  as  well  as  vege- 
table fubllances,  earth  fecms  to  be  the  principle  of 
folidity  ;  the  hardeft  parts  arc  the  bones  and  horny  parts  ; 
next  to  thefe  are  the  cartilages,  next  to  thefe  the  tendons 
and  ligiiments,  then  the  mufcles ;  and  in  general  they 
have  more  earth  in  their  compofition  in  proportion  to 
their  folidity.  Thefe  parts  alfo  afford  a  large  proportion 
of  ammonia,  which  arifes  mingled  with  a  naufeous  em- 
pyreumaiic  oil ;  fo  it  is  fcparated,  in  fome  meafure,  by 
repeated  reftifications,  bui  never  completely.  It  always 
retains  fome  degree  of  foetid  odour,  as  in  fal  cornu  cervi. 
The  oil  itfelf,  fubjefled  to  repeated  re<5\ifi cations,  turns 
out  more  fubtile  and  volatile,  and  lefs  off'enfive,  and  feems 
to  be  more  efficacious  in  promoting  fweat  and  calming 
con vul five  motions  ;  but  the  proccfs  is  fo  tedious  and 
difagreeable,  that  it  is  hardly  to  be  met  with. 

Dccccxcvr. 

Water  being  boiled  with  animal  fubftances,  extracts  a 
confiderable  part  of  their  fubftance,  which  thickens  as  the 
vegetable  gums  do  :  when  the  liquor  is  allowed  to  cool, 
forms  a  ftrong  jelly;  and  when  a  confiderable  quantity 
of  this  is  diflblved,  it  proves  much  more  adhefive  than 
the  vegetable  gums. 
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DCCCCXCVII. 

With  regard  to  the  other  fol vents  on  the  animal  folids 
there  are  none  which  have  any  remarkable  effed  but  the 
corrofive  falts,  of  the  acid  and  alkaline  kind,  and  quick- 
lime. The  acid  attradls  the  earthy  parts  more  ftrongly 
from  the  alkaline  falts  which  many  of  them  contain. 
We  have  an  example  of  their  adling  .upon  the  earthy 
parts,  without  afFeding  the  other  parts,  in  feme  elegant 
anatomical  preparations,  as  of  the  teeth  and  of  the  jaw- 
bone, and  other  bones  in  the  body  :  thefe  are  obtained' 
by  injedling  the  velTels,  and  afterwards  fteeping  them 
fome  time  in  a  diluted  foffil  acid,  particularly  the  muriatic 
acid  ;  and  after  fome  time  the  whole  of  the  earthy  matter 
is  difTolved,  the  glutinous  part  remaining  and  retaining 
the  form,  it  becomes  tranfparent  like  glafs,  fo  that  the 
Teflels  can  be  feen  paffing  through  the  internal  parts.  If 
the  acids  applied  are  ftronger,  the  parts  are  completely 
difTolved  ;  they  take  up  both  the  earthy  matter  and  the 
gelatinous ;  and  in  this  way  we  have  feme  elegant  ana- 
tomical preparations.  After  any  part  of  the  body  is 
injedled  with  wax,  it  is  fteeped  in  the  ftrongeft  fpirit  of 
fait,  which  totally  difTolves  all  the  animal  matter,  leaving 
nothing  but  the  wax  molded  in  the  internal  cavities  of  the 
velTels,  in  fuch  fine  filaments  that  it  requires  a  microfcope 
fometimes  to  fee  them.  The  muriatic  acid  anfwers  beit, 
as  being  a  very  powerful  folvent  of  animal  matter,  and 
lefs  liable  to  aft  upon  the  inflamm able  matter  of  the  wax 
than  the  nitrous,  or  vitriolic,  or  the  caullic  alkalies. 
DCCCCXCVIII. 

The  bones  are  compofed  of  cartilage,  which  confifts 
almoft  entirely  of  gelatin,  of  phofphate  of  lime,  carbonate 
of  lime,  and  fulphate  of  lime.  By  boiling  water  under  an 
increafed  preffure,  as  in  the  digeftor,  the  gelatin  is  diflblved. 
By  maceration  in  an  acid,  the  phofphate  of  lime  becomes 
cxtraftod,  and  the  parenchyma  of  the  bone  is  left.  By 
decompofition  by  heat,  ammonia,  empyreumatic  oil,  and 
carbonated  hydrogen,  are  produced. 

DCCCCXCIX. 
The  bafe  of  the  mufcular  fibre  is  fibrine,  a  white,  in* 


ANIMAL  SUBSTANCES. 


iipid,  inelalllc  matter,  wh'ch  heated  with  nitric  acid 
gives  out  azotic  gas,  and  is  converted  into  malic  and 
oxalic  acid.  The  macerating  water  contains  the  colour- 
ing matter  of  the  blood,  gel.itin,  albumen,  falire  matter^ 
and  fat.  The  proportion  of  gelatin  exceeds,  in  the  young 
mufcular  fibre,  the  proportion  of  fibrine  in  that  of  age. 
Decompofed  by  heat  the  common  products  of  animal 
matter  appear  along  wiah  a  peculiar  acid,  formerly  treated, 
the  zooiiic. 

M. 

Fat  we  already  confidered  as  of  the  fame  nature  >vith 
the  vegetable  exprert  oils.  It  is- infipid,  inodorous,  in- 
foluble  in  water,  and  in  alcohol,  and  with  alkalies  com- 
bines fo  as  to  form  foap.  By  the  abforption  of  oxygen  from 
the  air  it  acquires  acidity  ;  and  a  peculiar  acid,  the  febacic, 
is  formed.  It  is  oxydatcd  by  the  acids,  particularly  the 
nitric.  When  decompofed  by  heat  it  afFords  an  acid 
Hquor,  an  cmpyreumatic  c:!,  and  carbonated  hydrogen- 
It  oxydates  feveral  of  the  mstals,  when  combined  with  ic 
in  the  form  of  ointment. 

ML 

The  pulpy  matter  of  the  brain  approaches  nearly  to 
albumen  ;  and  it  is  mixed  with  phofphate  of  Iime>  foda, 
and  ammonia. 

Mil. 

The  other  folid  parts,  viz.  membrane,  Hgment,  tendon, 
and  cartilage,  confift  of  gelatin  rendered  concrete  by  a 
flight  degree  of  oxydation,  and  they  diiFfr  from  bone 
chiefly  from  the  latter  pofleffing  a  greater  quantity  of  phof- 
phate of  lime  in  their  compofition.  Of  thefe  parts  the 
epidermis  feems  to  poffefs  the  higheii  degree  of  oxydation. 

Mllf. 

Anitnal  Fluids, 

With  regard  to  the  animal  fluids,  we  can  here  find  a 
diftinftion  between  a  general  fluid  and  others  prepared 
from  its  fecrerion. 

The  blood  is  not  only  the  fame  in  different  parts,  but 
even  in  di£^'erent  animals.    Examined  as  taken  froia 
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man,  it  appears  a  homogeneous  fluid,  a  little  heavier  than 
water,  fo  having  a  tendency  to  the  bottom,  but  readily 
mixing  with  water  of  the  fame  temperature  ;  and  further, 
it  con  flits  moilly  of  water. 

To  underttand  its  nature  more  particularly,  it  is  ne- 
celTary  to  examine  it,  to  attend  to  a  number  of  parts 
which  aie  eafily  feparable  without  the  application  of  a 
ftrong  heat,  and  to  examine  their  qualities. 

MIV. 

If  blood  is  barely  allowed  to  ftand  at  reft  for  ferae 
time,  we  fee  thefe  pai  ts ;  though  at  firil  it  appears  a  perfect 
fluid  to  the  naked  eye,  it  is  not  fo  in  reality.  '1  he  mi- 
crofcope  difcovers  it  to  be,  even  in  the  natural  Hate,  a 
mixture,  having  a  certain  degree  of  fluidity,  with  a  mat- 
ter having  a  certain  degree  of  folldity.  It  is  formed  intd 
minute  globules,  each  of  which  confifts  of  a  flatted  par- 
ticle and  reddifli,  fo  as  to  produce  a  red  when  united. 
The  coagulability  of  the  blood  is  known,  when  expofed 
to  the  air,  and  its  feparation  into  ferum  and  cralTamentum. 
This  was  formerly  imputed  to  the  aftion  of  cold,  but  it 
has  been  found  that  it  does  not  depend  upon  cold  prin- 
cipally, but  upon  the  influence  of  the  contaft  of  the  air, 
for  it  has  been  found  that  it  coagulated  better  when  it  was 
kept  pretty  warm. 

MV. 

The  properties  of  the  ferum  come  firft  into  review, 
Tt  is  a  yellow,  tranfparent,  fub-vifcid  fluid  ;  to  the  tafte 
and  fmell  it  has  no  appearance  of  a  feparate  acid  or 
alkali,  as  has  been  fuppofed  by  fome  reafoners  in  medi- 
cine. It  preferves  its  fluidity  in  the  ordinary  heat  of 
the  air,  but  contains  a  quantity  of  matter  or  albumen, 
which  becomes  folid  in  about  1 60*  of  Farenheit.  The 
efFeft  of  this  is  to  convert  the  whole  of  the  ferum  into  a 
j|elly,  which  is  produced  by  the  fermentation  of  a  number 
of  minute  threads  or  fibres  which  the  coagulated  part 
forms  throughout  the  whole  of  the  fluid  that  coagulates 
the  remaining  fluid,  like  the  fibres  of  a  fponge.  That 
there  is  a  quantity  of  water  lUll  apjicars  fluid  when  sve 
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take  a  quantity  of  it  and  fufpend  it  in  the  air,  the  parf3 
Contrad,  and  fqueeze  a  quantity  of  water  out  of  their 
pores.  Jt  would  feem,  tnerefore,  that  the  coagulable 
part  has  a  difpofition  to  coagulate  into  a  reclicular  tex- 
ture, or  (pongy  ma(s,  and  we  can  underftand  the  ufe  of 
this  part  of  the  blood  ;  or  if  the  albumen  cvi  in  the 
clarification  of  fugar  and  common  fait,  as  the  heat  in- 
crealcs  to  160"^,  or  a  little  more,  according  to  the  degree 
oi  dilu;ion,  it  feparaces  into  fibres  throughout  the  whole 
of  ihc  fluid,  and  forms  a  fubtile  net-work.  As  t;ie  heat 
incrcales,  this  fibrous  matter  is  gradually  thrown  up  to 
the  furface,  partly  too  by  the  feparation  of  the  air;  and 
while  it  is  compared  into  a  denfer  body,  it  entangles  in 
its  mafTes  all  the  lighter  floating  impurities  ;  fo  having 
colledled  thefe,  it  appears  in  the  form  of  a  dark  impure 
Icum,  and  the  liquor  below  is  a  clear  tranfparent  liquor. 

Mvr. 

Befides  this  aiElion  of  heat  it  is  alFefled  by  feveral  che- 
inical  liquors  in  the  fame  manner,  as  by  llrong  fpirit  of 
wine,  mineral  acids,  and  their  combinaticn  with  weak 
earths,  as  allum,  or  fome  of  the  metallic  falts.  The 
acetous  acid  is  rather  a  diluent,  and  a  preventer  of  the  co- 
agulation of  the  blood,  in  its  ordinary  diluted  Hate  ;  but 
when  it  is  brought  near  in  (Irength  to  the  mineral  acids, 
it  produces  a  femi-coagulation,  though  not  altogether 
fo  focn.  The  cruor,  at  the  beginning,  occupies  the 
whole  mafs,  fo  as  to  give  the  whole  the  appearance  of  a 
foft  jelly  ;  but  contrafting  in  all  its  dimenfions,  it  comes  ^ 
to  be  furrounded  with  ferum,  preferving  the  form  of  the 
vellel.  This  mafs  is  a  little  harder  than  the  ferum,  fo 
when  thoroughly  melted  it  finks,  but  the  upper  iyrface 
being  left  dry,  and  contrading  more  than  the  under, 
forms  into  a  concavity,  and  floats  upon  the  furface,  as 
any  hollow  body  or  boat  does  upon  water. 

MVIf. 

A  more  particular  examination  of  this  mafs  fhows  that 
it  is  chiefly  compofed  of  red  globules,  few  remaining  in 
the  ferum ;  and  its  folid  confillency  has  been  attributed 
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to  the  attradlon  of  iliefe  globules  :  but  if  they  have  any 
attradion  for  one  another,  it  is  very  inconfiderable,  and 
is  not  the  caufe  of  the  firin  concretion.    The  folidity 
evidently  depends  upon  the  exiAenre  of  a  third  Aibltancc,  i 
the  coagulable  ly-mph,  or  animal  gluten  or  zebrine. 
This  matter  is  at  firil  perfef^ly  fluid,  but  it  has  the  fame 
tendency  to  coagulation  as  the  lerum,  b:it  in  a  much  greater 
degree  ;  To  it  coagulates  in  an  inferior  degree  of  heat,  and 
tends  to  coagulation  even  by  rell,  efneciaily  it  the  air  is 
admitted,  which  greatly  promotes  its  coagulation,  it 
feems  however  to  be  very  much  akin  to  the  coagulable 
part  of  the  ferum,  the  parts  are  formed  into  minute  fiia- 
irents  of  a  reticular  texture  that  entangle  the  fluid  parts 
of  the  blood  i^  their  pores ;  this  reticular  texture  is  at 
firft  equally  dift'ufed,  and  gives  the  whole  the  confidence 
of  a  jelly.    But  afterwards  the  lymph  flowly  conciafts, 
fqueezing  the  ferum  out  of  its  pores,  but  retaining  the 
red  globules,  which  it  draws  together,  and  brings  them  inio 
elofer  contact  with  cr.e  another.    Upon  this  part  the 
coagulation  of  the  cruor  depetidf :  fo  when  we  expsfe  a 
inafs  of  the  cruor  to  a  ftream  of  water,  it  carries  away 
all  the  red  gl(.;bu!es,  and  leaves  a  gelatinous  mafs  cn  the 
furface  of  the  blood,  which  appears  to  have  been  the 
caufe  of  the  folidity  of  the  cruor ;  and  the  red  globules 
being  fo  eafily  carried  off",  fhow  that  they  did  not  con- 
tribute to  ks  folidity. 

MVKL 

Another  manner  of  difcovering  it  is  this,  as  foon  as  the 
blood  is  let,  if  it  is  flirred  with  a  bundle  of  fma'.i  fbick?. 
It  will  prevent -its  coagulation,  the  blood  remains  fluid, 
and  examining  the  flicks  we  find  the 'coagulable' lymph 
concreted  into  a  membraneous  matter  on  their  furface  ;  ^ 
fo  we  only  prevent  it  from  forming  that  fubtile  fibrous 
texture  which  is  otherwife  difFufed  though  the  whole  mafs, 
and  force  it  to  concrete  on  the  furface  of  the  fticks.  In 
this  way  we  have  the  coagulable  matter  perfeftly  colour- 
lefs,  while  the  red  globules  are  mixed  with  the  fetum,  and 
in  a  fluid  ftate. 
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Another  experiment  to  obtain  this  part  is  by  receiving 
«  into  a  phi;;!  ircm  the  vein,  and  corking  the  phial,  then 
agitating  it  witn  the  air,  the  air  i^  applied  to  all  the  parts 
more  equally,  and  produces  the  whole  efFeft  of  coagu- 
lition  ;  but  not  cpagulating  in  a  regulHr  manner  it  does 
not  entangle  the  red  globules  fo  they  continue  by  them- 
fplves,  and  the  gluten  is  formed  into  fibres  or  mem- 
braneous mafft-s,  refeirbling  a  bit  of  flefli,  and  we  can 
lee  the  coagulation  by  receiving  the  blood  into  a  quantity 
of  warm  water,  and  the  red  globules  are  diffufed  through 
the  water,  and  give  a  tinge  to  it,  while  the  gluten  con-  • 
cretes  into  fibres  like  cobwebs,  which  can  be  collefted. 
In  inflammatory  difeafes  this  coagulable  lymph  is  more 
eafily  dillinguifliable  from  the  reft  of  the  blood  :  when  it 
is  let  in  a  full  ilream  into  a  veflel  of  a  globular  form,  the 
upper  part  of  it  becomes  of  a  whitlfh  colour,  like  tallow 
imperfectly  melted,  or  when  it  is  palling  from  a  ftate  of 
fuficn  to  a  ftate  of  folidity.  This  is  occafioned  by  the 
Aibflance  of  the  red  globules,  and  from  its  being  occupied 
chiefly  by  the  coagulable  part,  which  concretes  and  gives 
iirmnefs  and  denfity  to  the  upper  part  of  the  blood.  This 
appearance,  which  is  fo  remarkable  in  inflammatory 
I  difeafes,  has  given  occafion  to  a  great  many  attempts  to 
explain  it ;  but  it  is  not  eafy  to  give  a  full  and  fatisfadory 
account  of  it. 

MX. 

Some  of  the  phenomena  with  refpedl  to  the  blood  can 
be  explained  from  the  nature  of  this  fluid,  and  the  cir- 
cumftances  which  are  found  to  promote  or  retard  its 
coagulation.    The  blood  does  nor  (how  this  fo  rea- 
dily if  it  runs  flowly  from  the  orifice,  and  it  is  not  fo 
apt  to  appear  in  the  blood  lafl:  drawn  from  the  vein  as  in 
I  that  which  is  firft  drawn.    This  is  accounted  for  from 
i.an  alteration  in  the  adion  of  the  vefTels ;  that  in  general 
i  the  more  vigorous  their  adtion  is,  the  coagulation  is  fo 
imuch  the  later.    And  fince  the  pulie  is  weakened  even 
(during  the  courfe  of  the  blood  letting,  and  the  adion  o4 
the  veffd  diminilhed,  the  blood  is  difpofed  to  coagulate 
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fo  much  the  fooner  ;  fo  there  is  lefb  time  for  the  feparation 
of  the  red  globules,  k  is  prob.ible  alfo  that  the  greater 
cooling  of  it,  the  tliminution  of  its  |>c-at  muft  have  a  ten- 
dency to  give  the  ferum  a  thicker  confiftencc,  and  difpofe 
the  blood  lefs  for  the  regular  feparation. 

Mxr. 

With  regard  to  the  aftion  of  acids  and  alkali-^s  opon 
the  blood,  fome  of  the  fal.ne  fubftances  have  been  found 
to  produce  very  remarkable  efFef\s  upon  it.  Some  of 
the  neutral  falts  prevent  the  cciagularion,  fo  they  preferve  it 
fluid,  as  Glauber's  fait,  connmon  fait,  &c.  Thefe  being 
added  to  the  blood,  preferve  it  fluid,  and  the  red  globules 
fubfide  ;  and  pouring  off  the  part  which  is  free  of  glo- 
bules, and  diluting  it  with  water,  it  recovers  its  power  of 
coagulating  ;  fo  we  can  fee  the  coagulation  of  the  gluten 
quite  free  from  the  red  globules.  Other  faline  com- 
pounds, again,  promote  the  coagulation  of  the  blood. 

MXII. 

The  only  remaining  part  is  the  red  globules :  the  nature 
of  thefe  is  ftill  an  objeft  worthy  of  farther  enquiry,  though 
their  colour  is  allowed  to  depend  on  a  fmall  proportion 
of  iron,  in  a  ftate  of  oxydation.  They  can  be  diffolved 
in  water,  but  not  in  fpirit  of  wine  or  oils  ;  or  adding  a 
fmall  quantity  of  a  neutral  fait  to  water,  as  muriate  af 
ammonia,  they  continue  feparate,  retaining  their  ufual 
form  ;  but  mixed  with  pure  water  they  give  a  tranf- 
parent  red  tinge  to  it,  and  the  globules  are  completely 
diflblved. 

MXIII. 

Thus  the  blood  is  compofed  of  three  principles,  gela- 
tin, albumen,  and  fibrine,  with  oxyd  of  iron  and  a  few- 
neutral  falts,  having  fo-la  and  lime  for  their  bafe  ;  and 
from  thefe  principles  this  fluid,  and  of  courfe  all  the 
other  parts  of  animals,  are  formed.  It  partakes  accord- 
ingly of  all  the  properties  which  diilinguifh  thefe  prin- 
ciples. It  fufi^ers  coagulation  by  heat,  by  alcohol,  and 
by  acids  ;  an  alteration  of  its  colour  comes  from  the 
application  of  the  gafes.    When  decompofcd  by  heat  it 
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affords  the  fame  produdls  as  its  feparate  principles,  viz. 
empyreumatic  oil,  carbonate  of  ammonia,  carbonated  and 
(^Iphurated  hydrogen,  Pruffic  acid;  while  from  the  ma- 
cerated mals  remaining  is  procured  pho'phate  of  foda  and 
lime,  carbonate  of  lime,  and  o,\yd  of  iron. 

MXIV. 

On  the  change  the  blood  acquires  by  the  application 
of  the  gafes,  the  important  funftion  of  refpiration  de- 
pends. The  blood  tranfmitted  to  the  heart  from  the 
veins  is  of  a  dark  red  colour  ;  the  blood  tranfmitted 
from  the  lungs  to  the  heart  has  a  fl  irid  red  appearance. 
Thefe  changes  depend,  as  we  fhall  afterwards  trace,  on 
the  abforption  of  vital  air,  and  the  feparation  of  carbonio 
acid  and  hydrogen  in  return. 

MXV. 

The  efFedls  of  putrefaftion  upon  the  blood  deferve 
alfo  attention.    The  difpofition  to  coajrulate  is  diminifhed 
or  deftroyed  by  it.    This  has  been  obferved  to  take  place 
to  a  certain  degree  in  the  living  body,  a?  in  the  fcurvy  and 
putrid  fevers,  though  there  is  a  debility  and  other  cir- 
comftances  mod  favourable  for  the  coagulation.    As  the 
putre'ailion  advances  to  a  greater  degree  it  becomes 
thinner,  and  emits  a  difagreeable  fmell  from  the  ammo- 
riacal  gas.    A  grofs  feculent  fediment  falls  to  the  bottom, 
land  the  greatelt  part  of  the  mafs  h  volatilized.  When 
I  the  putrefaftion  is  carried  farther  all  the  ufual  effeds 
follow  which  attend  the  putrefadtion  of  other  animal 
ifuhftances.    Some  experimenti  have  been  made  upon  the 
different  fubftances  which  compofed  the  blood.  When 
the  cruor  is  putrified,  it  affumes  a  black  brown  colour; 
and  when  this  is  diluted  with  water,  it  gives  a  colour  like 
mofs  water.    TKis  has  occafioned  a  miftake  with  regard 
to  the  blood,  and  has  made  it  to  be  confidered  as  a  fadl 
that  the  cruor,  when  infufed  in  water,  is  refolved  entirely 
into  ferum;  but  there  is  no  fuch- change;  though  the 
cruor  be  diluted  it  rtill  retains  its  red  colour,  and  t'wget 
the  water  in  proportion  to  the  quantity.    It  is  onty  after 
a  certain  degree  of  putrefaftion  has  taken  place  that  the 
red  colour  difappears. 
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Mxvr. 

When  the  ferum  is  putrified  by  itfelf,  it  affumes  a 
green  colour,  and  depofits  a  quantity  of  fedlment  at  the 
bottom,  which  has  precifely  the  appearance  of  pus  in 
ulcers,  and  every  quality  of  it.  Gaber  obtained  pus 
from  the  coagulable  part  of  the  blood.  The  coagulable 
lymph  produces  a  purulent  matter  of  the  fame  kind. 
Thus  many  appearances  in  ulcers  and  abfccfles  have  been 
explained  entirely  upon  this  view  of  the  nature  of  pus,  or 
its  being  formed  from  the  coagulable  part.  The  grcn 
colour  too,  which  we  obferve  on  dead  bodies,  is  accounted 
for  from  the  ferum  affaming  this  colour  when  it  firll 
undergoes  this  change.  We  alio  obferve  fomething  of 
that  green  colour  in  the  fcurvy,  and  the  high-coloured 
urine  in  inflammatory  difeafes  partly  proceeds  from  a 
diffblution  of  feme  part  of  the  red  globules  in  confequence 
cf  a  degree  of  putrefaftion  ;  and  when  the  putrefadion 
rifes  higher  in  putrid  difeafes,  the  urine  affumes  a  brown 
colour,  like  that  given  to  water  by  the  cruor.  whea 
putrid. 

MXVIL 

We  are  now  to  pay  attention  to  the  variety  of  fecreted 
animal  fluids  prepared  from  the  blood  by  particular 
organs  in  different  parts  of  the  body. 

Thefe  naturally  divide  themfelves  into  two  claffes,  the 
cxcrementitious  and  ufeful  fecreted  fluids,  or  thofe  which 
are  thrown  out  as  noxious  or  redundant,  and  thofe  pre- 
pared to  ferve  feme  ufeful  purpofes  for  which  they  are 
fitted  by  their  natural  and  ufeful  qualities.  The  necedity 
of  the  firft  kind  arifes  from  the  perifhable  nature  of  the 
materials  which  compofe  the  bodies  of  animals,  efpecially 
the  warm  animals,  which  are  making  a  ccnftant  progrefs 
to  decay,  and  a  tendency  to  putrefaflion  takes  place  in 
the  living  body  ;  but  the  parts  which  have  undergone  the 
leaft  change  to  a  Hate  ot  corruption  are  feparated  frorn 
the  relt  and  thrown  out,  and  their  place  fupplicd  by  freih 
particle*  from  the  blood.  Thefe  fecretions  are  three; 
the  perfpiration  from  the  fkin,  the  fccretion  of  mine,  and 
the  evacuation  by  the  intellines. 
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By  the  perfplratlon  from  the  furface  of  the  body  is 
thrown  out  a  fubtle  and  volatile  excretion,  confilting  of 
carbonic  acid  on  one  hand,  and  when  more  copious  of 
lymph  and  Ailine  matter,  diluted  with  a  coniiJerable 
quantity  of  water.  The  firll  is  thrown  oat  in  the  form 
ct  a  perfect  vapour,  in  fmall  quantity,  and  therefore 
invifible,  but  has  become  vifible  occafionally  in  fubtc-r- 
raneous  caverns,  where  the  air  is  cold  and  damp.  At 
times  this  difcharge  by  the  fkin  gives  a  perceptible  odour, 
though  not  in  general  to  Of,  our  organs  of  frnell  are 
too  dull  ;  but  dogs,  in  which  that  organ  is  more  complete, 
can  difcover  the  odour  very  completely,  fo  as  not  only  to 
dillinguifli  one  fpecies  of  animals  from  another,  bur  one 
individual  from  every  other  of  the  fame  fpecies :  fo  they^ 
can  trace  their  mailer  through  a  croud  ;  or  when  the/ 
have  hunted  an  animal,  they  will  follow  it,  though  it 
makes  through  a  nuaibcr  of  others  of  the  fame  kind. 
This  ihows  that  there  are  peculiar  matters  contained  in  tlie 
perfpiration,  probably  faline  fubrtances,  and  this  is  c?rtai  ily 
attended  with  feme  of  the  mc-re  highly  attenuated  oily  r:at- 
ter  combined  with  water  in  a  certain  manner,  as  app-.ars 
in  fevers,  and  fome  other  difeafes  in  which  the  fluids  are 
more  corrupted,  or  the  more  corrupted  parts  are  accu- 
mulated by  the  perfpiration  being  obllruiSlcd.  When  this 
again  is  rellored  the  patient  has  frequently  a  flrong  fmell', 
and  the  vapour  from  the  particular  parts  of  the  body  has 
a  llrong  fmell,  in  many  confliiutions,  in  a  heahhy  liate. 
There  are  employments  too,  and  ways  of  life,  which  givL* 
a  difference,  as  in  thofe  who  roan-.fadlure  glafs :  in  con- 
fequence  of  the  great  heat  their  perfpiration  is  mare 
copious,  and  by  means  of  it  much  groffer  fubftances  are 
thrown  out  than  in  ordinary  cafes.  Their  linen  is  rra- 
nifeltly  loaded  with  a  confjderabla  quantity  of,  ialini 
matter,  which  does  not  readily  evaporate,  but  is  coa- 
fiderably  fixed. 

MXIX. 

The  next  of  thefe  fecretions  is  the  urine,  which  w,Tfh<>< 
out  the  more  grofs  lubftancfs.    There  is,  however,  teme 
Vor,.  IIL  Y 
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relation  between  this  fecretion  and  the  perfplration,  the 
one  fupplying  the  place  of  the  other,  in  feme  mea- 
fure  and  for  lome  time,  but  imperfeflly,  and  not  with 
the  continuance  of  health.    Where  a  total  ftoppage 
of  the  urine  for  days  is  occafionally  met  with  under 
difeafe,  though  the  fecretion  of  the  fkin  and  lungs  un- 
doubtedly fupply  its  place,  in  fome  meafure,  yet  a  num- 
ber of  fymptoms  come  on,  from  the  retention  of  fome  of 
the  part?  of  the  urine  within  the  body,  as  (lupor,  itching 
of  the  Ikin,  and  eruptions  upon  it,  from  fome  parts  being 
fent  to  the  fkinf  which  are  too  grofs  or  irritating  to  pafs 
hy  it ;  and  where  the  fecretion  of  the  urine  is  deficient, 
it  is  generally  attended  with  thefe  confequences,  erup- 
tions of  a  fiery  nature,  which,  if  the  ftoppage  is  continued, 
fhow  a  ftrong  difpoiition  to  mortification.    The  urine, 
therefore,  from  this  circumftance,  that  its  place  cannot 
be  totally  fupplied,  and  from  the  fenfible  qualities  of 
the  fecreted  fluid,  is  evidently  confjderably  different  from 
the  perfpirable  matter.    This  is  apparent  when  we  ana- 
lize  this  fluid.    When  firft  difcharged  it  is  tranfparent, 
its  colour  pale  yellow,  its  fmell  peculiar,  its  tafte  faline 
and  naufeous.    Examined  at  its  firft  emiffion  it  is  found 
flightly  aci<i;  but  ammonia  being  foon  evolved,  it  acquires 
an  alkaline  nature.    On  cooling,  it  lofes  its  clearnefs, 
faline  matter  is  feparated,  which  its  former  temperature 
retained  diffolvcd. 

MXX. 

By  evaporation  urine  affords  a  thick,  brown,  fcctid  mafs, 
compofed  of  empyreumatic  oil,  ammonia,  feveral  gafes, 
and  a  portion  of  phofphorus;  and  by  the  retention  of  urine, 
in  dofe  veflels,  a  great  quantity  of  ammonia  is  difen- 
gaged.  By  the  fixed  alkalies  a  precipitate  is  thrown 
down,  compofed  of  phofphate  of  lime.  Gelatin  is  dif- 
covered  by  the  infufion  of  tannin  ;  and  by  ufing  various 
tefts  the  farther  principles  of  the  urine  are  found  to 
confift  of  phofphate  of  ioda,  ammonia,  lime,  and  mag- 
nefia,  muriat  of  foda  and  ammonia,  uric  acid,  and  fome- 
tlmes  benaolc  acid. 
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MXXr. 

The  uric  acid  has  been  already  confidered ;  but  tha  _ 
peculiar  matter,  or  uree,  remains  ftill  to  be  noticed* 
in  this  matter,  the  colour,  odour,  and  principal  pro- 
perties of  urine  refide.  It  is  obtained  pure  by  eva- 
porating urine  to  the  confiilence  of  honey,  and  adding 
alcohol  for  its  folution.  On  evaporating  the  alcohol  the 
refiduum  is  diluted,  with  water,  to  the  confidence  of  a 
fyrup,  and  nitric  acid  then  added.  A  compound  is  then 
formed,  foluble  in  water,  to  which  potalh  being  added 
and  evaporation  employed,  on  the  addition  of  alcohol, 
diflblves  the  uree,  and  gives  it  by  another  evaporation 
pure. 

This  matter  then  diflblved  in  water,  conveys  to  the 
fluid  all  the  peculiar  properties  of  urine,  and  it  is  fup- 
pofed  to  conftitute  about  -yl^  part  of  this  fluid.  This 
matter  is  highly  fufceptible  of  decompofition,  and  by 
heat  gives  out  ammonia  and  oil,  in  fmall  proportion. 

MXXII. 

Befides  thefe  purpofes  of  the  urine  and  perfpiration, 
they  feparate  from  the  alimentary  matter  fome  parts 
which  are  redundant,  or  of  fuch  a  nature  that  they  arc 
incapable  of  being  converted  into  good  blood.  Wlien 
the  urine  is  emitted  not  long  after  a  meal,  we  perceive 
fome  degree  of  the  flavour  of  the  fubllances  which  were 
eaten,  and  it  is  plainly  compofed  of  the  redundant  water 
taken  to  facilitate  the  diflblutioh  of  the  food  ;  and  from 
its  eafy  reception  iato  the  velFels  foon  after  it  jnters  the 
mafs  of  blood,  a  great  quantity  of  this  is  fcparated  by  the 
fecretion  of  the  urine- 

MXXIII. 

The  calculi  found  in  the  urine  are  formed  from  the  lithic 
or  uric  acid,  a  peculiar  concrete  acid,  which  can  be  obtained 
from  them  by  folution  in  an  alkali  or  precipitation  in  an  acid. 
All  urine  contains  this  faline  fubitance,  which  in  combina- 
tion with  albumen  conftitutes  calculis,  and  a  flight  change 
of  circumftances  occafion  its  generatbn.  We  And  this 
matter  depofited  at  the  bottom  of  the  glafs,  or  other  vef- 
fel,  in  which  urine  is  preferved,  though  not  forming  fo 
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hard  a  concretion  as  takes  place  fometi.nes  in  the  bladfier, 
end  in  feverilh  difordcrs  it  concretes  into  fmall  cryftals  like 
ihofe  of  falts;  a  cloud  is  fo.rme<l  which  when  held  in  the 
inn  fparkles,  and  when  examined  with  the  microfcope,  or 
jnagnifying  glafs,  appears  like  thecryflalsof  neutral  falts, 
Avhich  have  had  that  angular  figure  in  conf.-quence  of  a 
particular  mode  of  cry  ftalli^ation,  or  concretion,  by  which 
the  parts  of  it  are  united  together.  What  makes  it  thu^ 
concrete  in  thefe  difeafes  is  uncertain,  but  in  other  cafes 
the  circumiUnces  are,  the  prefence  or  coniadl  of  Tome  fo- 
lid  matter  in  the  urine.  Experience  has  (liown  that  a  fo- 
Jid  body  introduced  on  purpofe,  or  by  accident,  has  given 
occafion  to  a  calculus,  where  there  was  no  previous  dif- 
^ofition.  Thus  a  bit  of  leaden  probe  which  had  been  intro-  i 
duced  in  confequence  of  feme  venereal  complaint,  or  a 
jieedle  thruft  into  the  bladder  of  a  dog,  have  had  a  calcu- 
lus formed  upon  them.  In  one  cafe  a  Imall  horfe  bean  was 
the  nucleus ;  how  it  got  there  is  not  to  be  traced,  but  pro-  | 
bably  it  had  been  thrull  in  fome  how  into  the  urethra  ;  it  j 
was  fo  entire  that  there  was  not  the  lead  doubt  of  its  na- 
ture.  Jf  it  is  difficult  to  conceive  how  the  matter  fo 
readily  adheres  to  foUd  bodies,  we  fliould  confider  it  fimi- 
lar  to  the  cryftallization  of  falts,  which  depends  upon  the 
prefence  of  lolid  matter.  There  is  always  a  colleAion  of 
the  faline  particles  to  fuch  bodies,  as  in  the  cryftallization 
of  vitriol,  after  the  liquor  has  been  obtained  from  the  py- 
rites, and  is  faturated  with  iron,  the  workmen  put  into  it 
a  number  of  flicks ;  they  place  wooden  bars  over  the  top, 
and  hang  down  from  thefe  large  forked  flicks  ;  and  all 
the  cluflers  are  formed  on  the  internal  furface  of  the  vef- 
fel,  or  on  the  furface  of  thefe  flicks,  which  are  covered  to 
.a  great  thicknefs,  and  the  cry  flallization  of  the  urine  feems 
to  be  brought  on  in  like  manner,  by  the  contad  of  a  folid 
body  ;  though  this  is  not  an  explication  of  the  matter,  yet 
it  is  a  fimilar  cafe,  which  alvvays  ferves,  in  fome  meafure, 
as  an  explication  of  the  matter  :  and  in  whatever  manner  j 
a  folid  may  come  to  be  prefent,  fomething  of  this  kind  is  '  I 
the  caufe  of  all  calculi.  In  calculous  cafes  we  obferve  ge- 
nerally a  blackifti  coloured  bloody  matter,  or  mucu5,  which 
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has  loil  its  ufual  appearance,  by  putrefadion  or  length  of 
time,  in  the  urine  ;  this  might  come  from  the  papiihe  urini 
fcTx,  or  mucous  glands,  in  the  pelvis  of  the  kidneys,  iii 
conlequence  cf  fume  flight  inHammation,  or  catarrhous  af- 
fection ;  jurt  as  blood  comes  from  the  lungs  in  pleurify,  or 
pei  ipneumony,  or  from  the  nofe  in  catarrh  ;  and  ttiis  may 
give  occafion  to  the  concretion  of  calculus,  without  octa.- 
lionirvg  pain>  the  kidney  poffefling  but  Utile  fenfibilicy. 

MXXIV. 

But  after  the  calculus  is  formed,  an  aiTedion  may  dif- 
pofe  the  kidneys  to  be  more  eafily  irritated;  a  flight  ca- 
tarrhal aftedion  cf  the  membranes  may  iocreafe  the  feii- 
fibilicy  to  a  morbid  degree,  ar»d  expofethera  to  be  irriiaitd- 
by  the  prefenre  of  a  Imall  calculus,  and  this  is  probably 
the  caufe  of  pain  ;  where  there  is  a  fmall  calculus  in  the 
kidney,  or  bladder,  a  flight  inflammation  of  thefe  parts 
rendering  them  more  irritable  ;  at  leall  the  hiftory  of  Li- 
thonthriptics  fupports  this  idea :  thefe  have  been  con- 
iidered  as  dilTolvers  of  the  lione,  and  their  nature  has  been 
tdieidy  treated,  in  the  diviflon  of  falts. 

MXXV. 

Though  the  efTeflof  putrefadionon  the  animal  fubflances- 
in  general  ha9  been  already  treated, the  putrefadionof  urine 
deferves  a  little  more  notice,  as  being  in  fome  meafure  dif- 
ferent from  that  of  other  animal  humours.    Here  there  is 
po  fuch  infupportable  ficior  ;  there  is  no  fuch  large  pro- 
portion of  inflammable  matter  as  in  the  blood  and  other 
humours.    It  is  chiefly  a  faline  matter,  and  the  efFed  of 
putrefadion  is  to  feparate  the  volatile  alkali  combined  with 
the  other  lalts,  fo  as  to  give  a  remarkable  pungency  to  the 
urine;  and  in  confequence  of  this,  it  is  often  employed 
for  cleaning  of  clothes,  the  volatile  alkali  having  the  fame 
detergent  quality  as  hxed,  and  for  the  extracting  the  acid 
from  the  ore  of  allum,  which  contains  another  proportion 
of  acid,  and  no  cr>  ilallizaticn  takes  place  till  fume  alkali 
is  added  to  attrad  a  portion  of  that  acid.    The  other 
changes  produced  are^  that  the  vifcid  or  unduous  maiiera 
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are  attenuated,  fo  that  the  falts  are  more  eafily  feparated. 
Thus  the  urine  is  purified,  from  which  the  fait  of  the 
phcfphorus  is  obtained. 

MXXVI. 

The  laft  of  the  excrementitious  fecretions  is  that  per- 
fornied  upon  the  internal  furface  of  the  intefiines. 

'J'he  matter  ■  thrown  out  in  this  way  cannot  be  very 
precifely  diiiinguiflied,  as  it  is  mixed  with  fuch  a  quan-  [ 
tity  of  the  dregs  of  the  alimentary  matter,  and  it  under- 
goes its  degree  of  completion  after  it  is  fecreted  in  its 
paflage  ;  but  that  a  fecretion  is  performed,  appears  from 
the  necelTity  of  this  evacuation,  independant  of  the  quan- 
tity of  food,  as  is  well  known  to  praftitioners  in  the  cafe 
of  fevers  and  other  difeafes,  in  which  there  is  a  want  of  • 
appetite  ;  yet  it  is  neceffary  to  have  the  belly  open  to 
promote  this  evacuation,  otherwife  a  quantity  of  matter  is 
fore  to  accumulate,  which  is  attended  with  fcveral  bad 
confequences ;   this  (hows  that  this  matter  derives  its 
fource  partly  from  fome  other  quarter,  bcfides  the  excre- 
mentitious matter  of  the  food.    But  further,  medicines 
which  provoke  the  other  two  fecretions,  provoke  this  alfo, 
as  falts ;  which  taken  in  a  certain  quantity,  and  diluted 
with  a  warm  regimen,  generally  increafe  the  fecretion  of  I 
the  Mn  ;  in  larger  quantity,  with  a  cooler  regimen,  they 
generally  provoke  the  fecretion  of  the  urine  ;  and  if 
they  are  given  in  ftill  greater  quantity,  they  increafe 
the  fecretion  of  the  inteftines.    But  further,  in  par- 
ticular difeafes,  in  which  the  fluids  are  conftantly  de- 
generating into  a  particular  ftate  of  corruption,  as  in 
phthifis,  they  are  obferved  to  run  off  in  this  way  ;  at  firll 
the  patients  are  diftrefled  with  fweating  ;  but  in  the  end  of 
the  difeafe  the  corruption  of  the  humours  goes  on  more 
rapidly,  and  great  quantities  of  it  arc  thrown  out  by  the 
inteftines;  the  colliauativc  diarrhara  then  comes  on. 

Thefe  evacuations,  therefore,  fcem  to  carry  off  the 
mod:  grofs  and  putrid  parts  of  our  corrupted  fluids  and  fo- 
lids,  which,  mixed  with  the  bile  and  the  remains  of  the 
food,  make  the  feculent  matter. 


ANIMAL  SUBSTANCES.  487 


Mxxvir. 

Experiments  have  been  made  upon  this  faeculent  mat- 
ter, on  the  fuppofuion  that  an  oil  might  be  obtained  from 
it,  capable  of  changing  mercury  into  gold ;  and  an  oil 
has  been  drawn  which  was  fo  different  from  that  matter, 
that  it  had  rather  an  agreeable  fmell  like  that  of  mulk. 
This  proceeded  from  the  bilious  part  of  the  faices  pro- 
bably, for  the  bile  acquires  a  muflcy  odour  during  its  pu- 
trifadion.  The  fame  odour  is  found  in  the  neighbour- 
hood of  dunghih,  and  in  this  country  it  is  common  to 
ufe  bile,  or  the  dung  of  oxen  or  cows  which  live  upon 
grafs,  and  have  a  large  quantity  of  bile,  in  bleaching 
clothes,  and  it  communicates  a  mufky  fmell  to  them.  The 
analyfis,  however,  of  the  fsces  ftiew  that  they  confift  of 
water,  carbonated  hydrogen  gas,  a  foetid  principle,  the 
remains  of  undigefted  fooJ,  and  a  mixture  of  iateiiinal 
liquori. 

From  thofe  cxcrementitious  fecretions  we  come  to  the; 
fecoiid  divifion,  that  cu.r.prthcads  the  udtd  ficretianj, 
which  are  prepared  into  proper  liquors,  and  appiied  to 
ufeful  purpofes  in  the  body,  Thcfe  may  be  divided  into 
fix  claiTcs,  or  kinds. 

1.  The  liquors  are  prepared  to  lubricate  the  folidr, 
to  diminifh  their  fridion  upon  one  another,  or  other 
hard  bodies. 

2.  The  liquor,  cr  liquors,  prepared  to  defend  different 
fenfible  parts  from  acrimony  of  different  kinds  to  which 
they  are  expofed. 

3.  The  femen. 

4.  The  nervous  fecretion,  whatever  it  is,  or  the  funflion 
performed  by  the  brain. 

5.  The  fluid  employed  by  the  digeftlon.  And, 

6.  The  milk,  or  nourifhment,  prepared  for  the  young 
animal. 

MXXVIII. 

1/  The  firft  of  thefe  are  of  two  kinds,  Firfl,  A  ferous,  or 
Vbuminous  liquor,  for  the  purpofe  of  lubrication,  We 
J55ve  examples  of  it  in  the  cells  of  the  cellular  membrane, 
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throughout  the  ^rtatcll  part  of  the  body.  Seme  cells  are 
f.Jled  with  fat,  but  thefe  are  part'cukr  cells,  the  interiex- 
ture  of  which  is  inteimixed  wiih  the  fclids  of  the  bed'  , 
and  binds  together  v^ith  fome  force,  but  is  detradile,  al- 
Jo*'ing  ihem  to  move  wiih  freedom  upon  one  another. 
This  has  every  whete  a  qaantiiy  of  fcrous  liquor  inter- 
pofed  bitween  its  fibres  ;  there  are  feme  of  the  fibres  of 
this  contexture  which  co'.itain  lat,  but  they  are  particular 
cells,  and  are  faid  to  be  even  of  a  difFtrett  ftiape.  Fur- 
ther, we  find  this  kind  nr-ce  efpecial'y  prefect  in  that 
mere  compaded  membrane  which  iurrounds  the  tendons 
of  mufcles,  and  the  muftles  themfelves,  and  it  is  called  the 
fhcath  of  the  tendons  on  many  occafions ;  and  in  certain 
recf  fifes  of  thefe  (heaths  which  are  now  called  the  burfs 
mucofa?,  out  of  which  this  fluid  ifTues  more  plentifully,  a 
more  plentiful  fecrttion  taking  place  here  on  account  of 
the  violent  motion  with  which  thefe  parts  are  agitated  by 
the  mufcks,  The  fame  liquor  is  fecreted  in  the  ventricles 
of  the  brain.  What  purpofe  this,  or  even  the  ventricles 
themfelves,  ferve,  is  not  eafily  explained.  The  brain  has 
motions  from  the  pulfatlon  of  the  arteries,  and  alternate 
fillings  of  the  veins  during  refpiraiion  ;  but  the  motion  is 
fo  fma!!,  that  we  cannot  underfland  the  meaning  of  this 
fecrction  here.  Further,  we  find  the  fame  liquor  in  tha 
pericardium,  or  between  the  furface  of  the  heart  and 
mrnnbrircs  which  invtft  it,  and  over  the  whole  furface  of 
the  pleura,  and  between  that  and  the  fimilar  membrane 
w  hich  covers  the  furface  of  the  lung?,  to  facilitate  the  Ai- 
ding motion  of  the  lungs  on  rhe  furlace  of  the  pleura.  We 
aiTo  find  it  in  the  cavity  of  the  abdomen,  interpofed  every 
where  between  the  furnace  of  the  guts,  where  they  are 
ccritiguous  to  one  another  or  to  the  other  vifcera,  and  be- 
tween them  and  the  peritoneum.  In  all  thefe  parts  there 
is  a  very  fimple  apparatus  for  the  fecretion,  merely  the  ex- 
tremities of  fmall  arteries  opening  into  thefe  cavities  with- 
out tilling  any  glands,  the  llru£lure  of  which  was  in  any 
degree  remarkable.  When  this  liquor  is  examined,  it  is 
faid  to  have  the  qualities  of  the  feroos  part  of  the  blood  ; 
it  con filh  chiefly  of  water,  but  it  coiUains  albumen,  or  a 
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fubilance  which  is  coagulable  by  heat,  acids,  and  the  fpirit 
of  wine.  Some  times  when  it  llagnates  long,  it  acquirer 
a  greater  degree  of  thicknefs  and  vlfcidity,  as  in  thellieaths 
of  the  tendons  and  burfa;  mucofie,  and  forms  indoleoc 
iranfparent  tumours,  which  become  at  laft  gellatinous. 

MXXiX. 

Very  fimilar  to  this  feems  to  be  the  fecretion  performed 
in  the  joints  ;  the  liquor  is  not  exadly  the  fame,  it  has  a 
greater  degree  of  vircidity,is  rather  more  lubricating,  and 
is  prepared  by  the  apparatus  of  a  conliderable  gland  lodged 
in  the  infide  of  the  joint,  and  fo  fituated,  that  the  moving 
of  the  joint  expofes  the  gland  to  a  gentle  agitation  and 
corapreflion,  wliicfi  tends  to  increafe  the  fecretion  when  it 
is  needed,  or  when  the  joint  is  moll  ulfd.  We  are  told 
by  Halier,  that  this  is  much  of  the  fame  nature  as  that 
found  in  the  cavities  ;  it  is  coagulable  in  like  manner,  fo 
confiits  chiefly  of  the  ferou?,  or  albuminous  part  of  the 
blood,  viz.  lymph  with  muriate  and  carbonate  of  foda. 

MXXX. 

The  other  remarkable  fecretion  performed  to  afford  ' 
.  a  liquor  to  defend  the  folid  pairts  from  natural  friction, 
is  found  every  where  upon  the  furface  of  the  ficin  in 
the  cellular  membrane,  in  which  it  is  liable  to  accumulate 
in  very  large  quantity,  and  alfo  in  the  cavity  of  the  bones. 
On  the  furface  of  the  ficin  it  ferves  to  prevent  the  difFcrent 
parts  from  being  hurt  by  rubbing  on  one  another,  and  to  ■ 
prevent  the  Cciu  from  the  irritating  cffetils  of  the  air'.  The 
cuticle  has  been  confidereJ  as  a  curious  part  of  the  body  ; 
one  ufe  of  it  is  to  prcferve  the  ficin  from  the  drying  efteds 
of  the  air ;  for  when  it  is  removed  in  the  dead  body  there 
is  a  quick  evaporation  of  the  fluids,  and  the  flcin  drys  into 
a  homy  mafs,  while  the  other  parts  continue  in  their  foft 
and  plump  llate,  and  the  cuticle  is  afliited  by  this  fatty  and 
febaceous  matter  fecreted  on  the  fun'ace,  where  there  is 
always  a  certain  quantity  prepared  for  particular  glands, 
or  follicles  into  which  the  liquor  is  poiired,  and  by  fome 
iiagnation  it  acquires  the  qua'i'.ics  of  an  oily  or  febaccuus 
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matter.  That  in  the  cellular  membrane  may  alfo  anfwer 
other  purpofes,  as  much  as  the  purpofe  of  lubricating ;  at 
leaft,  where  it  is  fecreted  in  large  quantity,  there  it  is  de- 
pofited  as  a  fuperfluous  part  of  the  aliment,  which  cannot 
be  confumed  in  the  performance  of  the  animal  funftions,  fo 
it  isdepofited  there,  ftored  up  to  afford  nourifhment  to  the 
body  in  cafes  of  need.  This  would  appear  from  the  ef- 
fedl  of  longj  difeafes  which  are  attended  with  great  emaci- 
ation, and  there  is  a  great  confumption  of  this  fluif^,  which 
is  quickly  abforbed.  That  it  has  a  great  power  in  nou- 
riftiing  appears  from  experiments,  as  it  has  been  found 
that  fatty  fubftances  have  more  efFedt  ip.  nouriftiing  than  any 
other  matter.  This  un£luous  matter  fecreted  upon  the  fur- 
face  of  the  Ikinis  in  fome  animals  attended  with  an  odour, 
as  mufk,  civet,  and  which  feems  to  be  of  this  kind.  The 
chemical  analyfis  of  this  matter  (hews  it  the  fame  with  fixed 
oil,  as  already  defcribed  in  p.  i  39. 

MXXXI. 

The  fecond  kind  of  fecretion,  to  prepare  a  liquor  to  de- 
fend different  parts  from  acrimony,  is  the  fecretion  of  mu- 
cus, the  nature  of  which  anfwers  very  well  for  this  pur- 
pofe. It  is  a  vifcid  fubflance,  confiderably  more  vifcid 
than  the  albuminous  part  of  the  ferum  ;  it  is  coagulable 
by  heat  in  like  manner,  but  it  is  not  near  fo  difpofed  to 
putrefadlion  ;  there  is  no  fluid  of  the  animal  body  which 
has  lefs  difpbfition  to  it.  We  have  an  example  in  fome 
parts,  where  it  is  neceffary  that  it  (hould  refill  putrefac- 
tion; thus  it  is  prepared  upon  the  internal  furfacc  of  the 
membranes  of  the  nofe  and  fauces,  through  the  whole  of 
the  tradl  of  the  afpera  arteria,  and  the  whole  length  of  the 
alimentary  canal,  and  moft  copioufly  in  the  reclum.  It  is 
alfo  prepared  throtgh  the  whole  of  the  paffages  through 
which  the  urine  pafles.  The  nofe  is  expofcd  to  the  irri- 
tating adlion  of  the  air  and  acrid  effluvia,  which  that  or- 
gan gives  the  perception  of ;  fo  this  fecretion  is  neceflary 
for  its  defence  ;  and  it  was  neceffary  that  the  vifcid  matter 
Ihould  not  be  liable  to  corruption  from  being  expofed  to 
the  air,  which  fo  much  corrupts  the  animal  fubftances  in 
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general.  In  like  manner,  it  is  expofed  in  the  lungs  ;  and 
ic  ii  neceflary,  therefore,  for  the  fame  reafon,  as  in  the 
fchneiderian  membrane,  as  alfo  in  the  fauces.  Its  necef- 
fity  is  obvious  through  the  whole  of  the  alimentary  canal, 
on  account  of  the  acrimony  and  corruption  of  the  aliment, 
and  particularly  in  the  redlum,  where  the  matter  has  ac- 
quired the  greateft  degree  of  acrimony.  The  fecretion  is 
performed  there  by  numerous  glands,  or  follic'es  which 
are  found  in  the  inteftine  ;  the  neceffity  of  it  is  as  obvious 
in  the  urinary  paffages,  particularly  in  the  bladder,  and 
moft  of  all  in  the  urethra.  The  nature  of  the  glands  by 
which  this  fecretion  is  performed  is  much  the  fame ;  they 
are  little  bags  which  communicate  to  the  furface  of  the 
cavity  ;  they  have  numerous  vefTels  entering  into  their 
cavity  which  depofit  here  the  fluid,  from  which  the  mu- 
cus, or  infpilTated  lymph,  is  to  be  produced.  This  ftag- 
nates  for  fome  time  in  the  follicle,  fuffers  an  abforption, 
and  acquires  the  proper  degree  of  vifcidity  which  fits  it  to 
anfwer  its  purpofe.  It  is  jmpofEble  that  this  (hould  be 
fecreted  as  vifcid  as  it  is  when  it  is  applied  to  the  furface; 
it  is  intended  to  protedl  from  acrimony  :  fo  vifcid  a  liquor 
could  not  circulate ;  it  iflues  out  from  the  minute  veflels 
under  a  very  great  degree  of  fluidity,  but  llagnating  af- 
terwards in  the  cavity,  the  moft  fluid  parts  are  abforbed, 
and  the  remaining  matter  acquires  the  proper  degree 
of  vifcidity.  This  general  remark  too  may  be  made, 
that  a  ftimulus  applied  to  the  furface,  or  cavity  for  which 
the  mucus  is  deftined,  has  the  cfFeifl  of  increafing  the 
fecretion  of  the  glands  which  prepares  it.  As  to  the 
fchneiderian  membrane,  it  produces  an  increafed  fecretion 
of  the  mucus,  and  fo  of  the  other  parts  of  the  body 
in  which  it  is  performed  :  whenever  the  acrimony  is  in- 
creafed, the  fecretion  of  this  fubftance,  in  order  to  obviate 
it,  is  alfo  increafed;  the  nature  of  it  too  is  altered  in 
confequence  of  difeafes,  and  the  corrupted  fluids  are 
thrown  out  in  great  quantity  ;  fo  in  the  phthifis,  or  even 
a  common  catanh,  a  quantity  of  purulent  matter  is  fome- 
times  thrown  out  in  this  way.  There  are  many  particular 
patients  who  throw  out  pus,  or  matter  not  to  be  diilin- 
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jzuiflied  from  it,  and  yet,  when  opened,  the  lungs  are  quite 
free  from  any  ulceration  ;  io  the  whole  muft  have  beea 
fecreted  by  the  mucus  glands  of  the  lungs,  and  the  dif- 
charge  changed  in  its  natural  appearance  by  the  abforp- 
tion  of  oxygen.  That  this  is  poffible,  we  have  examples 
in  common  colds,  particularly  in  thecoryza;  it  begins 
wi'.h  an  irritation  and  flight  inflammation  in  the  membrane 
lining  the  nofe,  attended  with  an  increafed  fecretion  of  the 
mucous  matter  ;  after  fome  time  that  inflammatory  difpo- 
fition  is  refolved  in  confequence  of  a  fecretion  of  thick  pu- 
rulent matter  by  thefc  glands;  it  has  all  the  appearance  of 
purulent  matter,  as  inflammations  terminate  in  inflamma- 
tory exudations,  or  a  fecretion  of  purulent  matter.  Thus 
a  purulent  matter  may  be  excreted  by  thefe  glands,  and 
prove  a  fort  of  crifis  to  the  diforder, 

MXXXII.- 

With  regard  to  the  femen,  nothing  on  its  fecretion  is 
to  be  faid,  as  the  qualities  of  it  are  fuch  as  chemiftry 
can  give  us  no  afliftance  in,  nothing  being  detected  in  it 
but  water,  animal  mucilage,  and  various  neutral  falts,  as 
phofphate  and  muriat  of  foda,  pure  foda,  and  phofphate 
of  lime. 

4.  With  regard  to  the  fecretion  formed  in  the  brain, 
we  have  no  conception  of  the  fluid  which  is  prepared 
there. 

5.  The  fluids  employed  in  the  digeftion  of  the  food  are 
chiefly  the  faliva  in  the  mouth,  the  gaflric  liquor  in  the 
/lomach,  and  the  bile  and  pancreatic  juice  added  after  the 
food  has  pafied  out  of  the  ftomach. 

MXXXIir. 

The  faliva  confifts  almoft  entirely  of  water,  with  a  fmall 
quantity  of  albumen  difl"olved  inut,  with  muriat  of  foda  and 
phofphate  of  lime.  When  evaporated,  the  dry  matter 
yields  the  fame  principles  as  the  animal  fubftances  in  ge- 
neral. It  is  found,  that  added  to  mixtures  of  alimentary 
fubflances,  it  moderates  the  fermentation  thefe  mixtures 
were  difpofed  to  run  into.  Thus  drcfled  meat  taken  in 
different  proportions,  neareft  to  thofe  in  which  they  are 
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commonly  ufcd  for  food,  run  into  a  Hate  of  fcrment- 
atioii  and  are  diflblved,  but  the  faliva  moderates  this 
and  prevents  it  from  diverging  fo  foon,  either  to  the  pu- 
trid or  afcelFent  ftate.  This,  therefore,  is  one  ufe  of  the  fa- 
liva,  chough  by  no  means  the  principal  ufe  of  it.  Some- 
times it  is  attended  with  a  difpoficion  to  form  calculi  in 
like  manner  as  the  urine  :  the  hard  llrong  ftony  matter, 
lo  liable  to  colled  on  the  roots  of  the  teeth,  evidently  pro- 
ceeds from  the  faliva  ;  and  concretions  of  the  fame  nature 
have  been  found  in  the  falivary  dudls. 

MXXXIV. 

,  Of  the  gaftric  liquor  we  know  ftlll  lefs :  it  Is  difficult  to 
get  it  pure ;  and  though  it  was  in  our  power,  probably  we 
would  not  find  it  very  remarkable  for  its  obvious  qualities. 
From  experiments,  however,  it  would  appear,  that  digef- 
tion  in  the  human  depends  entirely  in  this  gland,  which  has 
a  flightly  faline  tafte,  and  is  foluble  in  water.  It  po/TefTes 
neither  an  acid  nor  alkaline  nature,  and  when  mixed  with 
an  acid,  it  is  only  in  confequence  of  feme  morbid  afFeftion. 
It  is  not  coagulated  by  acids  or  alkalies,  and  is  but  flightly 
fo  by  alcohol.  Its  chief  property  is  its  folvent  power  over 
animal  food.  This  is  moft  remarkably  fhewn  in  the  fto- 
machs  of  carniverous  animals,  much  lefs  in  the  graminive- 
rous,  and  in  a  middle  degre  by  that  of  man. 

When  fubjedled  to  chemical  analyfis  it  yields  water, 
animal  gelutin,  and  phofphate  ;  when  expofed  to  heat  it 
gives  out  water,  and  when  evaporated  leaves  a  dry  mafj, 
affording  ammonia,  empyreumatic  oil,  and  the  refidue  con- 
tains carbon,  muriat  of  foda,  and  neutral  falts. 

MXXXV. 

This  folvent  power  of  the  gaftric  fluid  feems  alfo  con- 
fined to  dead  fubftances,  and  that  it  cannot  aft  upon  the 
living  ones.  The  proofs  of  this  are  clear  from  appear- 
ances which  occur  in  the  opening  of  bodies  foon  after 
death,  when  wc  find  the  ftomach  totally  difToIved ;  as  in 
the  opening  of  perfons  who  have  died  a  violent  death  ;  and 
the  fame  thing  occurs  in  the  examination  of  other  animals. 
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as  in  the  filhes  which  are  killed  fuddenly,  and  In  the  beft 
health.    It  has  happened,  that  in  fome  difledtions  the  fto- 
mach  has  been  found  perforated,  and  the  death  of  the 
perfon  has  been  imputed  to  this  circumftance  ;  but  from 
the  fafts  collefted,  it  would  appear  that  this  may  occur 
without  having  any  connedion  with  the  difeafe  or  death 
of  the  perfon  ;  and  from  examples,  in  which  the  difeafe 
was  quite  plain,  all  the  circumftances  concurred  in  ftiow- 
ing  its  nature,  for  thel-e  was  not   the   fmalleft  com- 
plaint about  the  ftomach  ;  and  yet  immediately  after  deaths 
as  foon  as  the  body  cooled,  the  fton  ach  was  found  dif- 
folved,  into  a  mucilaginous  matter,  which  muft  have  been 
by  the  action  cf«this  liquor.    As  foon  as  the  ftoraach  is 
dead,  it  immediately  begins  to  exert  its  power  to  diflblve 
it,  to  extend  that  power  which  it  has  over  all  dead  fub- 
ftances  in  afting  upon  them  as  a  folvent ;  and  at  length, 
after  it  has  perforated  the  ftomach,  upon  coming  in  contadl 
with  the  other  vifcera,  it  will  aft  upon  them,  and  diflblve 
more  or  Icfs  of  them, 

MXXXVL 

The  pancreatic  fluid  is  fuppofed  to  be  fimilar  to  the 
faliva,  in  confequence  of  fome  experiments,  by  which  it 
was  contrived  to  a£l  upon  the  duft  and  infert  it  in  a  phial. 
Upon  examination,  it  was  found  to  have  qualities  fimilar 
to  thofe  of  the  faliva. 

MXXXVII. 

But  the  bile  is  confiderably  cifFerent,  and  poflelTes  cu- 
rious qualities,  but  is  ftill  imperfedly  known.  It  was 
commonly  fuppofed  to  be  highly  putrefcent,  or  that  it  con*, 
tained  an  acrimony  in  its  compolition,  of  an  alkaline  na- 
ture, for  correfting  the  acid  tendency  of  our  food,  and  it 
was  fuppofed  faponaceous  for  keeping  the  union  of  the 
oily  fluids  with  the  reft ;  but  any  experiments  which  have 
been  made  upon  it  have  contradifted  this  notion.  It  is  not 
fo  highly  putrefcent  as  the  blood  and  other  animal  fluids, 
neither  is  it  faponaceous ;  upon  being  agitated  with  oil 
and  water  it  does  not  difpofe  the  oil  to  unite  with  the  wa- 
ter. 
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To  the  tafte  the  bile  is  bitter,  and  pofleffes  a  yel- 
lowifli  green  colour ;  it  is  dtcompofed  by  acids,  which 
are  always  a  green  colour ;  but  its  principles  are  belt  re- 
folved  by  coagulating  it  with  alcohol.  If  the  coagulant 
is  feparated  from  the  green  liquor  in  which  it  floats,  a 
taftelefs  vifcid  fubftance  refembling  albumen  is  procured, 
while  the  liquor  filtrated  recains  the  colour  and  tafte  of 
the  bile ;  if  again  the  alcohol  is  evaporated  a  concrete 
matter  is  obtained,  poflefling  the  properties  of  a  re- 
fin,  and  therefore  named  the  refin  of  the  bile.  It  is  ge- 
nerally feparated  by  acids,  in  the  form  of  a  white  unftuous 
concrete  by  the  oxygenated  muriatic  acid  ;  to  thefe  prin- 
ciples of  the  bile  I'oda  may  be  added,  joined  with  carbonic 
acid. 

This  green  colour  of  the  bile  from  acids,  explains 
the  green  purging  in  children,  when  their  fyftem  is  dif- 
turbed  by  teething  and  other  circumftances,  They  often, 
after  the  firft  fyiuptom  of  difturbed  digeftion,  are  feized 
with  purging,  and  pafs  confiderable  quantities  of  green 
matter,  which  is  bile  altered  into  this  colour  by  the  pre* 
fence  of  an  acid. 

MXXXIX. 

Biliary  concretions  are  totally  different  from  the  concre- 
tions formed  in  the  pafTages  of  the  urine  and  faliva  j  they 
are  called  gall  ftones,  but  they  are  not  ftones ;  there  is  no 
earthy  or  Uony  matter  in  them;  they  are  always  inflam- 
mable, confiftingof  a  febaceous  matter,  which  has  a  more 
folid  confiftence  than  the  general  run  of  the  animal  oils,  and 
a  folidity  refembling  fpermaceti,  which  is  a  dry  animal  fat. 
Jt  can  be  eafily  reduced  to  a  powder,  melted  with  heat,  and 
concreted  in  like  manner.  The  parts  arrange  in  a  number 
of  plates,  which  are  collefted  into  afTemblages  and  cryf- 
taliizations,  as  in  fpermaceti.  From  this  will  be  found 
how  vain  it  is  to  attempt  to  difTolve  thefe  by  fuch  medi- 
cines as  have  been  ufed  for  that  purpofe,  which  are  fuch 
as  have  been  commonly  fuppofed  efficacious  in  diflblving 
the  ftone  in  the  bladder,  as  lime  water  and  foap ;  but  when 
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thefe  fubftances  are  applied  to  gall  ftones,  they  produce  no 
efteft  whatever.  There  is  generally  a  remarkable  cry{- 
tallization  from  the  centre  towards  the  furface  in  the  ftruc- 
ture  of  thefe  biliary  concretions  :  when  they  are  cut  with 
a  knife  through  the  centre,  we  fee  radiated  cryftallizations, 
and  often  there  are  feveral  orders  of  thefe.  There  is  a 
nacleus  of  a  dark  coloured  matter,  round  this  there  is  a 
m^afs  of  cryftallized  ftuiF ;  then,  perhaps,  a  thin  layer  of 
brown  coagulated  matter,  and  upon  that  a  thick  cruft  com- 
pofed  of  a  pure  febaceous  matter,  and  thefe  cryllalliza- 
tions  always  ftand  perpendicular  to  the  internal  furface  of 
the  ftone.  Neither  foap  nor  lime  water,  nor  alkaline  lees, 
produce  any  effeft  upon  thefe  concretions ;  neither  do  they 
aft  upon  fpermaceti.  They  are  employed  in  the  refine- 
ment of  this  fubftance  to  extraft  the  fmall  remains  of  the 
liquid  oil,  and  the  alkaline  lees  unite  with  the  oil  and  re^ 
fufe  to  unite  with  the  fpermaceti. 

MXL. 

Experiments  have  been  made  upon  this  fubjeft,  and  a 
folvent  of  thefe  concretions  has  been  found  in  a  mixture 
of  fpirit  of  wine  and  oil  of  turpentine.  Neither  of  thefe 
afted  upon  the  concretion  completely,  when  uft-d  fepa- 
rately  ;  the  one  divided  the  calculus  into  feparable  cryftal- 
lizations,  the  other  has  very  little  aftion  upon  it ;  but  mixed 
together  they  produce  a  quick  difiblution  and  feparatioa 
of  its  parts ;  fo  it  has  been  propofed  to  be  ufed  as  a 
folvent  of  thefe  concretions,  and  a  formula  is  given, 
which  it  is  imagined  has  proved  ufeful ;  but  it  is  difficult 
to  conceive  how  it  can  reach  thefe  concretions  fo  as  to 
afteft  them.  At  the  fame  time  that  fome  of  thefe  alka- 
line fubftances  will  not  diflblve  the  biliary  concretions, 
they  often  do  fervice  in  cafes  of  jaundice,  and  fome  prac- 
titioners lay  great  itrefs  upon  large  dofes  of  foap.  But 
they  cannot  poflibly  give  relief  by  diflolving  rhe  concre- 
tions, for  they  cannot  reach  the  biliary  dufls  in  fuch  a 
fhort  time  as  is  found  to  be  necelTary  for  obtaining  relief. 
Their  power,  however,  may  be  in  confequence  of  the 
ftimulus  with  which  thefe  medicines  affed  the  duode- 
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num.  In  general,  throughout  the  body,  wherever  a 
liquor  is  ftcreted,  if  that  part  of  the  tody  be  irritated, 
the  fccretion  is  increafed,  there  is  fome  conneftion  of 
fenfibility  between  that  part  and  the  organ  of  fecrelion,. 
by  which  the  fecretion  is  greatly  increafed  ;  as  when  the 
eye  is  irritated  there  is  a  greater  fecretion  of  tears ;  if 
the  nofe  is  irritated,  there  is  a  greater  fecretion  from 
the  mucous  glands  there.  Now  jaundice  may  arife 
from  a  colledion  of  vifcid  matter,  inrpiflated  mucus.  Sec. 
Hopping  up  the  paiTages  of  the  bile,  &c.  and  a  fmart 
rtimulus  applied  may  be  efFeftual  in  procuring  an  in- 
creafed fecretion  of  the  bile,  which  will  open  the  pafFages. 
Or  the  jaundice  may  arife  from  a  fpafm,  which  is  fome- 
times  removed  too  by  a  ftimulus  to  a  neighbouring  part, 
i'hefe  concretions,  when  analifed  along  with  the  refin  ot* 
the  bile,  contain  benzoic  acid  and  fmall  portions  of  lime, 
foda,  and  ammoniacal  falts.  Upon  the  whole,  it  is  plain 
chat  the  fubjed  of  the  bile  is  dill  open  for  much  enquiry. 

MXLI. 

The  milk  now  only  remains,  which  is  compofed  of 
water,  holding  dilTolved  in  it  a  faline  matter,  approaching 
in  its  nature  to  fugar,  a  very  bland  oil,  and  a  coagulable- 
part  of  the  fame  nature  with  the  coagulable  part  of  the 
ferafTs.  This  is  the  medium  for  mixing  the  oil  with  the 
watery  part  into  an  cmulfion,  and  by  mixing  fimilar  in- 
gredients artificially  together,  a  very  exadl  imitation  of  it 
can  be  made.  It  is  from  that  coagulable  matter  or 
gluten  that  it  derives  its  difpofition  to  be  coagulated  by 
acids  and  heat.  If  it  is  boiled,  a  pellicle  of  coagulated, 
matter  forms  at  its  furface,  which  if  taken  off  is  renewed: 
again,  and  this  will  not  diflblve  in  water.  The  feruiU' 
being  coagulated  partly  by  the  heat  and  partly  by  the 
adion  of  the  air,  which  produces  the  coagulation  of  the 
lymph,  it  is  therefore  from  that  principle  that  the  milk 
derives  its  difpofition  to  coagulate  from  the  faline  or 
faccharine  matter.  It  is  difpofed  to  acefency  in  fome 
kinds ;  it  approaches  nearer  to  fugar  than  in  the  common* 
milk,  and  can  be  made  to  undergo  the  vinous  /exnaeau-. 
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tion,  and  it  produces  an  inebriating  liquor,  as  the  milk 
of  afles,  mares,  &c. 

Thefe  principles  are  foon  unfolded  when  it  is  allowed  to 
fland  at  rert  for  lonie  time.  "J'he  oily  part,  or  cream, 
collefts  on  its  furface  ;  and  the  folid  part,  when  it  is 
removed  and  agitated  for  fome  time,  becomes  a  concrete 
oil  or  butter,  firailar  in  its  nature  to  the  animal  fat,  (as 
detailed  in  p.  138  )  After  the  feparation  of  the  cream 
the  milk  becomes  afcefent,  and  then  coagulates.  When 
the  fluid  is  parted  from  the  coagulum  a  matter  is  obtained 
fimilarto  animal  glalen,  termed  cheefe  or  coagulum,  aa 
already  noticed. 

The  fluid,  or  ferum  of  the  milk,  nOw  only  remains : 
having  acquired  an  acidity  from  ftagnation,  and  when 
evaporated,  it  affords  a  faline  fubllance,  or  the  fugar  of  ■ 
milk.    From  this  fjgar  of  milk  two  peculiar  acids  are 
obtained,  already  noticed  in  p.  185. 

In  the  ferum,  befides  the  fugar  fome  neutral  falts  are 
alfo  dete£ted,  muriate  and  pholphate  of  lime,  muriate  of 
potafli  and  foda. 

MXLIT. 

The  yolk  of  the  egg,  as  it  ferves  a  fimilar  purpofe 
to  that  for  which  the  milk  is  intended,  is  much  of  the 
fame  nature,  and  has  a  communication  with  the  ftomach 
of  the  chicken  within  the  bag  in  which  it  is  lodged,  and 
fupplies  the  animal  with  nourifliment  after  it  is  hatched, 
and  by  being  diluted  with  water  forms  a  fluid  not  unlike 
the  milk,  and  can  be  fubftituted  to  it  on  many  occafions  ; 
and  as  it  contains  lefs  of  a  faccharine  matter,  it  is  rather 
fafer  for  weak  rtomachs  than  milk  is,  and  it  is  recom. 
mended  in  place  of  milk  for  this  purpofe,  merely  dilated 
with  water  in  its  raw,  Uate,  and  a  fmall  quantity  of  fugar 
added,  to  render  it  more  agreeable.    From  the  large 
quantity  of  coagulahlc  matter  the  yolk  can  be  employed 
to  promote  the  union  of  more  oil  than  what  it  contains 
with  water.    The  oil  in  it,  however,  abounds  fo  much, 
that  when  the  coagulable  matter  is  fixed,  concreted,  and 
the  yolk  dried  with  a  gentle  heat,  a  confiderable  qaaniiry 
oil  is  obtained  by  exprefiion. 
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MXLIII. 

To  complete  the  hiilory  of  tlie  animal  fluids,  it  may 
be  thought  necelTary  to  mention  certain  changes  to 
which  fome  of  thefe  are  fubjeft,  which  are  the  caufe  or 
confequence  of  contagious  difeafes.  Barely  mentioning 
the  fads  is  all  we  can  do.  They  depend  upon  caufes 
which  are  not  within  the  reach  even  of  our  imagination. 
The  hiilory  of  contagion  Ihows  that  nations  may  preferve 
themfelves  from  fome  deftrudive  difeafes,  by  keeping 
out  of  their  way,  and  the  objeft  of  their  attention  is  a 
particular  fpecies  of  matter  which  mull  be  kept  out  with 
care.  If  it  reaches  any  one  it  throws  the  fyllcoi  into  a 
tumult,  proves  fatal  perhaps,  and  proves  a  fource  from 
w  hich  others  around  are  infedled,  from  whom  again  it 
may  be  propagated  to  millions  of  others ;  but  it  is  fome- 
thing  too  fubtle  to  be  perceived  by  the  fcnfes.  It 
is  fometimes  lodged  in  a  bit  of  rag,  and  is  only  evi- 
dent by  the  pernicious  effedls  which  it  produces  upon 
thofe  who  are  fo  unfortunate  as  only  to  touch.  \Vc 
have  a  familiar  example  of  it  in  the  fmall-pox ;  the 
moll  minute  atom  of  the  infedlion  is  fufficient  to  com- 
municate the  difeafe  to  one,  and  through  him  to  millions 
of  others  ;  but  the  aflfve  part  is  not  perhaps  the  thou- 
fandth  part  of  its  weight :  we  do  not  know  how  little  may 
fuffice  to  produce  the  difeafe.  Thefe  fads  are  not  ex. 
plicable  upon  any  principle  of  which  we  have  at  prefent 
any  knowledge. 

The  chemifts  give  an  illuftration  of  it  from  the  parallel 
example  of  fermentation.  We  cannot  bring  the  fari- 
naceous matter  into  the  vinous  fermentation,  not  even 
though  malted,  without  the  afliftanCe  of  a  ferment ;  but 
once  this  is  applied  it  produces  a  much  greater  quantity 
of  ferment  ;  and  a  fmall  quantity  of  this  liquor  added  to 
a  much  greater  quantity,  will  bring  it  all  into  the  fame 
(late,  and  every  part  will  anfwer  the  fame  purpofc  ;  but 
this  fimilarity  does  not  amou/it  to  an  explication;  we  do 
not  underfland  fermentation  itfelf,  fo  as  to  admit  of  its 
giving  liglit  to  lbs  other  fubjeds. 
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MXLIV. 
Futulions  of  the  Btdy. 
Fiom  this  view  of  the  conftituent  principles  of  the 
animal  body,  its  fundions  come  naturally  into  review. 

MXLV. 

DigeJiUn. 

5.  Food  is  required  /or  ihc  fupply  of  thefe  principles 
cf  the  animal  body  detailed  ;  rt  is  introduced  for  this 
purpofe  by  the  mouth,  and  in  man  it  is  reduced  there  to 
a  pulpy  confidence  by  the  teeth  and  its  mixture  with  the 
faliva.  In  this  Hate  it  is  removed  into  the  ftomach,  where 
i>ew  changes  on  it  enfue.  This  organ  differs  in  its  ftiape 
in  different  animals  In  man  it  has  been  compared  to 
the  bag  of  a  bag-pipe,  and  here,  the  food  is  converted 
into  a  foft  pap,  differing  from  the  food  as  firft  introduced, 
and  receiving  the  appellation  of  chyme.. 

MXLVI. 

6.  This  chyme,  when  examined,  polTefTes  nCw  properties. 
New  combinations  of  its  principles  mult  have  therefore 
row  taken  place  to  acquire  them,  and  the  means  by 
which  thefe  combinations  have  been  efFefted  we  mult 
look  for  in  the  organ  into  which  the  food  has  beea 
introduced. 

In  doing  fo,  we  find  it  to  depend  on  the  adion  of 
the  gaftric  fluid,  or  fecretion  of  the  ftomach,  which  in 
roan  appears  to  operate  equally  on  animal  and  vegetable 
food,  which  unites  internally  with  it,  and  cannot  be  fe- 
parated  by  filtration,  and.  which  adls  rapidly  in  propor- 
tion to  the  minute  divifion  of  the  food  and  the  degree 
of  temperature.  Two  circumilances  alone  we  can  trace 
peculiar  to  this  fluid  ;  its  holding  a  portion  of  uncombined. 
phofphoiicacid,  and  its  pofTefTing  the  power  of  cxMigulating 
luilk.  A  certain  quantity  of  the  faliva  feems  aUb  a  ne> 
cjefTary  affillant  to  this  fluid. 

MXLVII. 

The  chyme  pafTes  from  the  flomach  into  the  inteftines. 
Here  it  ii  fubjefted  to  new.  changes^  and  the  eft'ed  of 
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rhefe  changes  is  to  convert  it  partly  into  chyle  and  partly 
into  excrement. 

MXLViir. 

Chyle  is  a  white  liquid,  refembling  milk,  and  is  appa- 
rently milk  in  a  lefs  perfeft  fbte  than  when  excluded 
from  the  breaft.  It  pofleffes  albumen,  i'erum,  and  glo- 
bules, like  cream,  with  different  I'alts,  and  fomething  like 
the  fugar  of  milk.  Even  a  proportion  of  iron  has  been 
fufpeded  in  the  form  of  a  white  oxyd. 

MXLIX. 

The  procefs  of  chylification  is  unknown.  The  produfl 
is  clearly  Separated,  by  a  chemical  change,  from  the 
chyme,  and  the  confequence  of  this  fcparation  is  the 
divifion  of  the  chyme  into  this  liquor  and  into  an  ex- 
crementitious  part,  which  two  parts  continue  afterwards 
alkvays  infeparable,  and  incapable  of  decompofing  each 
other.  Wnat  fhare  tlie  bile  has  in  this  reparation  is 
uncertain  ;  but  it  feenis  neceiTary,  10  evolve  completely 
the  excrement,  to  prevent  its  abforption,  and  facilitate  its 
difcharge  from  the  body.  The  excreme-nt  then,  as  well 
as  the  chyle,  is  a  new  compound,  confilling  of  undigefted 
food,  decompofed  however  in  its  paffage  through  the 
ftomach  and  bowels,  and  combined  with  the  bile  and 
other  fluids  previous  to  its  exit.  Hence  in  the  dung  of 
graminivorous  animals  is  found  a  new  produdl,  or  benzoic 
acid. 

ML. 

During  this  procefs  of  chylification  an  evolution  of 
difFerent  gafes  takes  place,  both  in  the  Itomach  and 
bowels.  In  the  former  is  found  carbonic  acid,  oxygen, 
hydrogen,  and  azotic  gafes.  The  fame  is  found  in  the 
inteltines ;  but  the  two  former  prevail  mod  in  the  ftomach, 
and  gradually  leflen  in  the  inteltines,  while  the  two  latter 
increafe  in  that  fituation  the  flatus  for  anum,  cenfifting 
of  carbonated  hydrogen  gas. 

MLL 

The  chyle  thus  prepared  is  abforbed  by  the  laftcals, 
and  carried  through  them  into  a  large  refervoir,  termed 
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the  thoracic  duft.  In  this  refervoir  it  is  mixed  with 
another  liquor,  tranfmitted  from  the  different  furfaces 
and  cavities  of  the  body  to  the  fame  place,  named  the 
lymph. 

MLII. 

The  nature  of  the  lymph  is  equally  uncertain  with 
that  of  the  chyle.  It  is  a  fluid  colourlefs  and  fomewhat 
vifcid,  containing  albumen,  and  probably  gelatin.  But 
its  union  with  the  chyle,  we  have  reafon  to  fuppofe,  a 
farther  Hep  towards  the  perfedlion  or  animalization  of  the 
former,  and  blended  together  they  are  conveyed  diredly 
into  the  blood- veflfels,  and  in  man  to  their  very  centre, 
or  the  heart.  But  in  this  organ  they  are  not  allowed  to 
remain,  they  are  immediately  conveyed  from  it  into  the 
lungs,  to  undergo  farther  alterations. 

MLIir. 

Refpiration, 

The  alterations  next  that  are  nccefiary  to  be  made  by  • 
the  lungs  are  the  perfedion  of  their  ftill  incomplete  ani- 
malization, by  the  extrication  of  the  remains  of  the 
conftituent  vegetable  principles  in  their  compofition,  and 
the  introdudlion  of  a  greater  quantity  of  another  principle 
not  fufficiently  received  from  the  fubftances  taken  into  the 
ilomach. 

The  firfl  of  thefe  is  the  feparation  from  the  blood  of 
carbonic  acid  and  hydrogen,  the  two  chief  conftituent 
principles  of  vegetables;  and  the  fecond,  imn^ediately  on 
its  prefentation  to  this  fluid  in  the  lungs,  is  the  abforption 
of  oxygen  or  vital  air,  neceflary  both  to  efFefl  this  fepa- 
ration, and  alfo  to  be  introduced  as  efliential  to  the  fupport 
of  the  principle  of  life,  of  heat,  and  the  regeneration  of 
the  folid  parts  of  the  fyftem. 

Thefe  changes  are  confpicoous  by  the  difappearance 
cf  the  chyle  ;  zdly,  by  the  change  of  the  blood  itfelf  to  a 
florid  red  colour,  which  is  clearly  the  efFedl  of  the  ab- 
forption of  oxygen  ;  3dly ,  by  the  blood  being  incapable  of 
ftimulating  the  heaf/^without  it  receives  this  change  ; 
4thly,  by  the  temperature  of  all  animals  being  in  pro« 
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portion  to  their  degrees  of  refpiration  ;  and  5thly,  by  the 
iebrine,  or  rudiments  of  the  folid, 'never  exifting  either  in 
the  chyle  or  lymph  till  mixed  with  the  blood,  and  aded 
upon  by  the  procefs  of  refpiration. 

MLIV. 

Thus  by  digeftion  and  refpiration  the  fundllons  of 
animalization  take  place.  But  the  changes  induced  on 
the  blood  by  refpiration  are  not  fufficient  for  the  con- 
tinuance of  life.  Farther  alterations  are  required,  and 
one  of  the  chief  of  thefe  is  the  feparation  of  certain  of  its 
parts  by  the  kidneys. 

MLV. 

Through  this  organ  there  pafTes  at  lead  ijlbs.  cf 
blood  in  the  fpace  of  each  hour  ;  and  as  death  is  fbon  the 
effedl  of  any  difeafe  of  this  organ,  ics  fundlion  is  elTential 
to  exiftence,  and  from  its  fluid,  or  the  utine  being  dif- 
charged,  it  is  its  feparation  from  the  blood  that  is  the  fole 
purpofe  of  its  ufe.  The  parts  of  the  blood  thus  feparated 
appear  to  be  water  and  faline  mater,  but  this  faline  mattfcr 
produces,  by  the  aflion  of  the  kidneys,  a  new  produft,  uree 
and  uric  acid,  the  principles  of  which  mull  have  previ- 
oufly  exifted  in  the  blood,  and  required  therefore  to  be 
feparated. 

MLVI. 

But  befides  thefe  different  changes  already  noticed,  a 
fomething  farther  feems  to  be  expelled  from  the  blood 
in  the  general  courfe  of  its  circulation,  by  means  of  the 
{mall  vefTels  fituated  near  the  furface  or  flcin,  termed  the 
perfpiration.  This  fomething  feems  to  confift  of  the 
fame  matter  that  is  difcharged  by  the  lungs.  The 
quantity  varies  at  different  times  and  under  various 
circumilances. 

MLVII. 

Thus  if  we  trace  the  different  fleps  of  the  progrefs  of 
animali«ation  till  complete,  we  find  that  the  firft  ftage 
confifts  in  the  formation  of  chyle  ;  that  the  iecond  de- 
pends on  the  mixture  of  the  latter  with  the  lymph  ;  that 
the  third  ftagc  is  the  union  of  thefe  two  fluids  with  the 
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venous  blood  on  entering  the  heart ;  that  the  fourth  flage 
difplays  the  oxydation  of  the  lungs,  or  abftraftion  of  the 
flill  unaflimilated  parts  ;  that  the  fifth  efFeds,  by  means  of 
the  kidneys,  the  feparation  of  thofe  principle?,  which  if 
accumulated  would  produce  an  excefs  of  azote,  or  en- 
danger a  premature  deftrudion  of  the  fyftem. 

Thus  the  blood,  perfefled  by  thefe  different  changes, 
is  fitted  to  repair  the  wafte,  and  to  continue  the  fupply 
required.  It  is  the  fforehouTe  from  which  materials  are 
provided  for  all  its  wants.  It  gives  for  the  bones  phof- 
phate  of  lime  and  gelatin  ;  for  the  foft  parts  febrine 
and  albumen  ;  and  by  the  procefs  of  aflimilation  thefe 
materials  are  formed  according  to  the  particular  and  ne- 
ceffary  arrangement.  Over  this  procefs,  however,  of 
affimiiation  the  veil  of  darkncfs  hangs.  No  fafts  caa 
yet  explain  it. 

The  only  circumflances  with  which  we  find  it  at- 
tended are  : 

1.  That  every  afiimilating  organ  performs  its  own 
peculiar  office,  whenever  materials  are  prefented  to  it  for 
this  purpofe. 

2.  If  thefe  materials  agree  with  the  natural  fecretion 
of  the  organ,  they  pafs  into  it  unchanged.  Thus  milk  is 
abforbed  unchanged  by  the  ladleals. 

3.  Afiimilating  organs  do  not  produce  any  change  on 
matter  prefented  to  them  of  a  fimilar  nature  with  their 
own.  Thus  blood  can  be  transfufed  without  any  change 
taking  place.  Mufcular  flefh  can  be  alfo  incorporated  ; 
while  foreign  fubflances  produce,  cn  the  contrary,  the 
death  of  the  part. 

MLVIII. 

Thus  aflimilation  is  a  chemical  procefs  under  the  In- 
fluence of  the  aflion  of  the  animal  organs,  and  fubjeded 
to  a  fuperior  agent  that  a£ls  by  fixed  and  determined 
laws.  This  agent,  or  the  animal  principle,  is  evidently 
c-onnefled  with  the  ftate  of  the  brain,  but  itfelf  is  not 
jnitter. 
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MLIX. 

Secretion, 

But  another  fpecies  of  aflimilation  not  yet  examined  is 
fecretion,  by  which  the  different  liquors  are  fepaiated  for 
the  purpofes  of  the  ceconomy.  Though  this  procefs  is 
equally  unknown,  we  find,  in  order  to  its  taking  place, 
that  the  blood  pafTes  through  vefl'els  of  different  diameters, 
often  contrafting  to  a  very  fenfible  degree,  and  carried 
through  a  very  extended  courfe.  But  by  this  mode  of 
conveyance  fucccflive  decompofitions  mufl  take  place,  pro- 
ducing a  variety  in  the  nature  of  the  different  products. 

MLX. 

Deorgani/ation . 

By  the  exercife  of  the  funflions  for  a  certain  tiine, 
their  powers  become  impaired,  ths  body  decays,  and 
death  enfues  ;  and  in  this  cafe  the  powers  of  digelHon 
and  aflimilation  firft  fail,  where  death  does  not  happen 
from  extraneous  caufes.  The  extinction  of  life  occafions 
a  dccompofition  of  the  animal  body.  Tlie  che.iiical 
and  mechanical  agents,  forming  its  principal  fupport, 
are  now  the  means  of  its  deftruition,  and  the  fpontaneous 
changes  which  it  undergoes,  from  the  re-adion  of  its 
elements,  vary  according  to  the  circumdanccs  under 
which  it  is  placed.  Thus  if  excluded  from  air  and 
moillure,  it  flowly  decays  till  nothing  remains  but  aa 
apparent  earthy  matter. 

If  of  a  firm  fibrous  texture,  and  immcrfcd  in  water,  the 
foluble  part  of  the  animal  fubftance  is  removed,  and  the 
rell  converted  into  a  fat  fubllance,  refembling  fpermaccti, 
the  azote  and  phofphorus  being  difengaged,  along  with 
the  hydrogen,  and  the  remains  of  the  latter,  with  fome 
Oxygen,  uniting  with  the  carbon  to  form  fat. 

When  air  is  admitted,  the  procefs  of  putrefadlion,  (if 
slTifted  by  a  certain  heat  and  moifture,)  enfues,  by  which 
the  parts  entering  into  new  combinations,  pafs  off  in  the 
form  of  gas,  and  leave  an  earthy  refiduum  behind.  The 
chief  of  the  gafes  are  ammonia,  phofphorated  hydrogen. 
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fulphurated  hydrogen,  carbonated  hydrogen,  and  car- 
bonic acid,  and,  perhaps,  fome  other  more  compound 
gafes  may  be  alfo  difcharged. 

MLXL 

From  the  produces  then  emitted  by  this  proccfs  of 
putrefadion  at  the  furface  of  the  earth,  changes  are  in- 
duced by  the  reception  of  thcfe  principles  in  the  air, 
water,  and  foil.  Thefe  changes  tend  to  the  fupport  and 
nnurifhment  of  the  vegetable  kingdom,  and  thus  the 
difiblution  of  the  pnimal  body  only  takes  place,  in  order 
that  it  may  be  again  revived,  by  pafiing  firlt  into  the  ve- 
getable body,  before  refuming  its  original  animal  form. 

MLXII. 

Tables  of  AttraSlion. 

Having  now  finifhed  a  general  view  of  the  various 
bodies  that  form  the  objefls  of  chemillry,  and  traced  the 
principal  changes  that  they  induce  on  each  other  in  con- 
fequence  of  the  relations  their  attradlions  bear  ;  to  facilitate 
the  knowledge  of  thefe  changes,  various  attempts  have 
been  made  by  chemills  to  form  tables  in  which  thefe 
various  relations,  or  eleflive  attradions,  at  once  appear, 
both  of  the  fiogle  and  double  kind,  for  a  view  of  which 
a  reference  may  be  made  to  the  larger  fyftems  of  che- 
millry. 
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MLXIH. 

HAVING  now  examined  the  x*arlous  bodies  of  Clie- 
miltry,  or  the  general  principles  of  their  adion,  we 
come  n.-xt  to  purfue  its  application  as  dire'led  to  the  pur- 
poses of  Medicine,  under  the  head  of  Pharmacy. 

This  is  chiefly  a  cnemical  art,  and  confills  in  the  col- 
lecting, prefcrving  and  preparing,  for  the  ufc  of  the  Phy- 
fician,  the  various  fubllances  employed  to  acl  upon  the 
homan  body,  with  a  view  to  the  prefervation  and  rellora- 
tion  of  health. 

The  firft  objeft,  therefore,  is  to  collefl  the  various  ar- 
ticles in  the  Hate  of  the  greatell  perfedion  ;  and  this  re- 
quires a  knowledge  of  their  appearance  and  qualities  in 
that  ftate,  and  to  be  able  to  dillinguifh  them  from  one 
another. 

To  this  it  is  difficult  to  give  general  rules.  Such  have 
been  attempted,  but  thefe  refpe»it  only  the  choice  of  ve- 
getables, which  having  one  geiicial  nature,  are  fubjcdl  to 
general  rules.  The  others  are  fo  different  in  their  na- 
tures, that  no  rules  can  be  given,  except  the  taking  each 
in  its  greateft  perfedion,  and  a  knowledge  of  the  materia 
medica  and  of  chemillry  will  be  the  only  afllllance. 

MLXIV. 

The  general  rules  applied  to  vegetables  may  be  re- 
duced to  the  following  heads : 
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I .  That  each  plant  be  taken  from  fuch  foil,  climate,  SiC. 
as  are  bell  adapted  to  produce  it  in  perfedion  ;  for  a  dif- 
ference in  foil,  &c.  produces  a  v  ide  difference  in  the  fame 
plant.  It  is  diliicuit  to  believe  what  avariety  of  plants  grow 
in  every  foil,  as  many  of  them  are  greatly  diminifhed  by 
circumftances  which  are  unfavourable  for  their  perfection, 
and  even  r^'nder  them  more  invifible  ;  fo  with  regard  to 
the  white  clover  and  other  plants  which  appear  fo  fuddenly 
when  the  foil  is  improved  by  proper  manures,  that  it  is 
generally  thought  Urange  how  they  came  there,  but  they 
were  there  before,  only  in  fuch  a  diminutive  and  (hort 
ftate  that  they  were  not  vifible  ;  fo  the  difference  of  foil  is 
of  great  confequence  to  the  perfedlion  of  plants.  But  this 
rule  is  io  general,  that  it  rather  deferves  the  name  of  a 
caution  ;  and  it  is  impoflible  to  be  more  particular,  as  the 
variety  of  circumftances  and  foils  neceffary  to  the  perfec- 
tion of  different  plants  is  fo  great.  , 

It  may  be  given  as  a  general  rule,  that  vegetables  cul-"  ' 
tivated  for  phar.Tiacy  fliould  not  grow  too  near  one  ano- 
ther, or  be  crowded  with  other  plants,  this  making  a  great 
difterence  in  their  fize  and  perfe^lion.  Every  plant  re- 
quires a  certain  extent  of  foil,  through  which  it  is  to  feek  I 
its  nourilhment,  and  if  there  is  a  greater  number  together, 
they  meet  with  a  fmaller  quantity  of  nourilhment ;  and 
nothing  is  more  certain  from  experience,  than  that  plants 
too  clofe  to  one  another  never  thrive  fo  well  as  when  they 
are  put  at  a  proper  dillance  ;  fo  a  principal  part  of  the 
hufoandman's  art  depends  upon  his  preventing  all  other 
vegetables  from  growing  in  the  fame  foil. 

It  is  thought  to  be  a  proper  general  rule  with  regard  to 
the  aromatic  plants,  to  take  them  from  dry  foils  and  warm 
fituations,  which  give  them  a  greater  richnefs  in  the  quan- 
tity of  aromatic  oil  they  contain  ;  and  it  is  obferved,  with 
regard  to  roots,  that  their  foil  ought  to  be  deep  and  open, 
for  they  will  fpread  and  expand  more  in  proportion  to  its 
being  fuch. 

Upon  the  whole,  many  of  thefe  direftions  enter  too 
particularly  into  the  fubjed,  and  require  that  the  druggift 
fliould  become  Ikilful  in  gardening  and  hulbandry.    it  is 
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fufficient  for  them  to  judge  from  the  fize  and  appsrent 
vigour,  and  he  fhould  direct  his  attention  chietly  to  this 
point ;  he  fhould  learn  to  judge  from  the  ap'earance  and 
fize  of  the  plants  he  has  occafion  to  lee,  whether  they 
have  been  improperly  cultivated,  and  have  grown  in  cir- 
cumllances  favourable  to  their  prodndion. 

A  fecond  rule  generally  given  is,  that  they  fiioukl  be 
taken  up  at  the  time  of  vegetation,  when  they  are  molt 
replete  with  medical  efficacy  ;  and  this  is  different  with 
refpedl  to  the  different  parts  of  the  plants,  and  their  dura- 
tion in  the  ground.  Plants  are  well  known  to  exilt  a  longer 
or  fliorter  time  in  the  ground,  many  coming  up  and  dy- 
ing every  year,  others  arriving  at  perfection  cnly  the  fe- 
cond year,  rifmg  to  a  certain  fize  only  the  fint  year,  llioot- 
ing  out  their  Italics  and  producing  their  flowers  and  feeds 
only  the  fecond  year.  In  others  the  root  continues  in  the 
ground  for  a  number  of  years  and  feafons,  producing  a 
flower  and  ftalk  every  year.  The  firft  of  thefe  are  called 
annuals;  the  fecond,  biennials ;  and  the  third,  perennials. 
Now  there  are  particular  rules  for  collefting  thefe,  accord- 
ing to  the  nature  of  the  plant.  The  root  of  annual  plants 
is  in  the  greatelt  perfection  at  a  certain  time  of  the  feafon, 
immediately  at  a  certain  time  before  it  begins  to  fhoot  out 
its  (talks  and  produce  its  flowers,  when  the  leaves  are  in 
their  greateft  vigour,  and  the  plant  is  preparing  to  fend 
up  its  Italk  ;  by  this  time  the  root  is  come  to  the  greatcfl: 
ftrength,  fize,  and  perfection,  and  after  this  it  is  fpent  in 
the  italk  ;  and  by  putrefaction  after  this,  many  of  the  roots 
become  hollow  :  the  roots  of  the  biennials  are  to  be  taken 
up  about  the  fame  time  of  the  fecond  )ear  ;  or  fometimes 
fome  of  thefe  are  taken  up  in  autumn,  as  is  generally  the 
cafe  with  regard  to  the  perennials.  There  are  many  ot  thefe 
which,  when  they  have  produced  the  llalks,  flower  and  feed, 
all  thefe  parts  wither  and  die  down  to  the  ground,  and  the 
root  fends  up  frefli  leaves,  and  during  this  time  acquires  a 
conflderablc  increafe  to  its  thicknefs  and  perfection  ; 
whereas  waiting  till  the  fpring,  fome  part  of  it  is  walied  in 
the  production  of  new  leaves  :  fo  the  autumn  is  the  bell 
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time  for  the  choice  of  thefe  roots :  but  thefe  rule*  will  not 
apply  iiniverfally.  'J'hc  time  of  fiowtring  of  the  different 
plants  is  fo  ■.•cry  various,  as  aTo  the  time  of  forming  their 
ftalics,  that  no  general  rule  can  be  given,  except  when  the 
joot  is  at  the  grea'eft  perfeciion,  and  before  its  flrength  is 
wafled  in  producing  its  Jio^ver.-.  and  feeds.  Many  of  the 
TOots  do  not  admit  of  being  taken  ud  at  a  particular  feafbn, 
but  at  any  time  lo.'e  thtir  virtue  if  k!  pt  out  of  the  ground  ; 
io  they  muil  be  sllov/ed  to  remain  all  the  year,  and  mufl 
be  taken  up  occaiionally. 

MLXV. 

For  taking  up  the  herbs  and  leaves  the  rule  is,  to  do  it 
before  the  o  panfion  of  iheir  flowers  ;  but  with  regard  to 
:he  hem'ock,  the  leaves  are  in  the  grcatefl  perfection 
about  the;  time  that  the  flowers  are  blowing,  and  now  they 
are  commonly  gathered  at  this  time.  The  leaves  of  fome 
plants,  as  the  marili-mallow,  containing  a  mucilaginous 
matter,  wi)ich  is  the  principal  thing  it  is  valued  for,  yield 
their  matter  to  water  bell  when  they  are  taken  young,  as 
ivhen  they  are  allowed  to  grow  to  their  full  ftrength  and 
fizc,  a  confiderabJe  quantity  of  them  is  converted  into  a 
woody  matter. 

With  regard  to  flowers  ;  they  are  heft  gathered  when 
they  are  moderately  expanded  in  a  dry  warm  day  ;  as 
when  they  are  fully  expanrled  they  lofe  part  of  their  fubtle 
and  aromatic  matter,  upon  which  their  virtue  chiefly  de- 
pends, and  it  is  more  liable  to  be  wafted  in  damp  weather 
than  in  dry,  the  damp  air  being  a  greater  folvent  of  it. 

With  regard  to  the  feeds,  the  general  rule  is  to  take 
them  when  ripe  and  beginning  to  grow  dry. 

The  fruits  muft  be  taken  when  they  are  ripe,  unlefs  it 
is  ordered  olherways ;  as  in  the  feed  of  the  cicuta,  which  is 
rather  more  cfiicacious  than  the  other  parts.  The  prac- 
tice with  regard  to  it,  is  to  prepare  an  extract  by  boiling 
it  with  water,  and  it  is  necefiary  to  colied  it  before  it 
comes  to  its  full  maturity. 

The  woods  and  barks  are  in  their  great?ft  perfedlion  Ir; 
winter ;  but  experience  fl^ow?,  that  the  beft  (eaibn  for  fe- 
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parating  the  bark  from  vegetables  is  the  fpring,  when  the 
lap  is  riiing  in  them. 

MLXVI. 

Another  matter  is  exudatiort,  or  concreted  juices,  which 
fl.nv  out  of  tliC  vvoiinds  made  for  tl^at  purpofe,  or  from 
ruptured  vciTe's  which  have  burlt  from  an  overcharge  of 
fluids:  ihefe  flowing  flowly,  are  infpifi'ated  by  evapor.i- 
tion  to  a  folid  mafs,  fo  are  prepared  by  nature,  and  re- 
duced to  a  ftate  fit  for  prefervation  ;  and  it  is  not  necelTary 
to  attempt  any  rules  with  regard  to  them,  except  that  ge- 
neral one  to  the  druggiib,  to  make  liiemfelves  well  ae- 
qtiainred  with  the  appearances  of  thcle  fiibilances  in  their 
greateft  perfedion. 

'  The  choofing  and  colle-fling  of  vegetables  being  under- 
ftood,  the  next  objef:  is  to  preferve  thefe  fubftanccs. 
With  regard  to  many  of  the  cbjf»fls  of  pharmacy,  this  is 
eafy  ;  as  the  falts,  earths,  inflammable  fublK-inces  and  me- 
tals, fome  are  volatile,  deliqaiefcent  or  fluid,  and  require 
different  vefieh  for  contaii.irg  them,  which  are  well 
known,  but  they  are  not  liable  to  fuch  a  change  as  the  ve- 
getable and  animal  fubftances,  from  their  fermentation  and 
putrefaftion  ;  fo  this  part  emplojed  in  the  prefervation  of 
flmples  chiefly  relates  to  vegetables,  and  tne  few  animal 
ftibftances  which  are  ufed  in  med'.cioo,  as  being  thofe, 
which  require  the  moft  troublefome  attention. 

MLXVI  J. 

The  prefervation  of  vegetables  is  aiTefted  by  having 
recourfe  to  the  feveral  means  known  to  ftop  the  feveral 
kinds  of  corruption,  and  the  avoiding  every  thing  favour- 
able to  it. 

Jn  general,  the  means  employed  may  be  reckoned, 
I.  The  diflipation  of  their  humidity,  and  afterwards  pre- 
ferving  them  dry.  This  is  the  moil  general  means  era-  ♦ 
ployed  ;  and  as  a  very  great  number  of  vegetables  are  pre- 
ferved  in  this  way,  it  is  thought  an  operation  wortny  of 
attention.  Sometime  ago  it  was  directed ,  that  the  plane 
ttiould  be  dried  in  the  Ihnde  ;  but  more  attention  has 
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fhown  that  this  is  quite  wrong ;  and  in  order  to  pre- 
ferve  the  virtues  of  plants,  we  ftiould  dry  them  haftily. 
The  heat  of  ihe  fun  is  the  moft  eligible,  perhaps;  and 
if  they  were  fpread  out  upon  a  board  painted  black,  they 
would  be  dried  properly,  as  the  board  receiving  the  heat 
would  produce  a  difnpation  of  their  humidity  ;  but,  in  ge- 
neral, they  are  fpread  before  a  fire,  at  fuch  a  diftance  as 
not  to  be  fcorched  ;  and  if  this  be  avoided,  the  more 
quickly  they  are  dried  the  better,  as  they  retain  their  vo- 
latile principles  in  much  greater  quantity,  for  the  humid 
air  is  a  powerful  folvent  of  the  aromatic  parts ;  fo  hem- 
Jock  dried  in  this  manner  is  preferable  to  any  other  pre- 
paration of  it ;  and  fuch  plants  fhould  be  immediately 
uruifed  and  corked  up  in  glafs  vefTels  from  the  air,  as  they 
contain  a  faline  matter  and  mucilaginous  fubrtance,  which 
has  a  confiderable  attraction  for  humidity,  enough  to  dif- 
pofe  them  to  undergo  gradually  fome  degree  of  corrup- 
tion. We  cannot  have  a  better  illuftration  of  this  than  in 
the  curation  of  tea,  which  has  been  a  manufa^lure  long 
eRabliflicd  in  fome  parts  of  the  world.  The  leaves  of  this 
plant  are  dried  hallily  in  (loves,  which  are  covered  with 
plates  of  metal,  and  the  leaves  are  frequently  ftirred,  in 
order  to  make  them  curl  up  clofe,  fo  that  they  may  not  be 
broicen  in  packing  and  unpacking  ;  but  the  principal  part  is 
the  drying  the  leaves  very  quickly.  As  foon  as  this  is 
finifiied,  they  are  immediately  put  in  metallic  vefTels  and 
preferved  ever  after,  and  ihefe  are  as  clofely  Ihiit  up  from 
the  air  as  poflible. 

A  fecond  mean  is  the  covering  them  up  from  the  air. 
Such  plants  as  would  be  the  worfe  for  lofing  their  moifture 
we  bury  under  a  quantity  of  fand,  or  cover  them  up  in 
cellars,  in  order  to  keep  them  from  the  air  and  any 
great  alteration  of  heat. 

A  third  point  to  be  attended  to  is,  to  keep  off  infefts, 
which  prove  very  dellruftive  to  animal  and  vegetable  fub- 
Itances.  The  manner  of  deftroying  fuch  infedts  is  chiefly 
by  ventilating  fuch  fubftances.  Du  Hamel  obferves  that 
this  is  the  principal  method  of  expelling  infects  from  griin. 
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by  running  It  down  from  one  ftory  into  another,  while  a 
ftream  of  air  is  made  to  flow  through  a  llream  of  grain. 
It  is  alfo  necefTary  fome  times  to  apply  heat  greater  iban 
they  can  baar.  Some  of  the  dried  roots  are  fome  times 
prefTed  upon  others ;  though  the  infeds  attack  them  they 
are  not  the  worfe  ;  as  in  jalap,  of  which  they  eat  the 
woody  part,  and  not  the  refinous,  v/hereby  it  proves 
ftronger ;  lefs  ferving  for  a  dofe. 

MLXVIII. 

.Vegetables  may  alfo  be  preferved  by  the  application  of 
antifeptics,  as  by  fait,  vinegar,  and  fugar.  Salt  and  vine- 
gar are  employed  in  common  life,  as  for  the  ufe  of  failors, 
but  fugar  is  only  employed  in  pharmacy,  either  to  form 
the  condita,  or  candies,  in  the  produdion  of  which  the 
vegetable  fubltances  are  boiled  in  the  fugar  ;  they  are  pe- 
netrated by  the  fyrup,  and  inaufted  with  fugar,  or  in  the 
conferves,  in  which  the  vegetable  matter  is  beat  into  a 
pulp,  and  fugar  added  to  it.  This  prafticc  of  making  con - 
ierves  is  applicable  to  many  vegetables,  the  virtues  of 
which  cannot  be  preferved  in  any  other  way  ;  fuch  as 
contain  a  volatile  acid  principle  of  an  oily  nature,  as  the 
fcurvy-grafs,  &c.  other  conferves  are  kept  which  are  in- 
tended for  vehicles  of  more  efHcacious  medicines.  Thefe 
are  remarkable  for  nothing  but  their  agreeable  tafte,  at 
leall  they  poffcfs  very  liitie  virtue  ;  as  the  confervcc  ro- 
farum,  florum  rofmarini,  corticis  exterioris  aurantiorum. 
Moll  of  the  fyrups,  honeys,  jellies.  Sec.  may  be  refened 
to  this  head  :  they  are  infufions,  or  decodions,  to 
which  fugar  is  added  to  preferve  them  from  further 
change. 

After  having  thus  confidered  the  means  by  which  the 
artids  preferve  the  articles  in  the  materia  medica  in  a  Hate 
of  perfedlion,  we  lhall  next  take  a  view  of  the  various 
operations  he  performs  upon  them  ;  and  all  the  ope- 
rations of  pharmacy  may  be  brought  under  two  great 
diviiion'. 

1.  'I'he  preparatory  operations.  And, 

2.  The  ultimate  operations  of  pharmacy. 
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Under  the  firft  head  are  comprehended  thofe  by 
which  the  ankles  are  either  produced  or  e.\tra£led  from 
the  materials,  or  refined,  or  rendered  otherways  more 
a6live. 

Under  the  fecond  head,  thofe  operations  by  which  the 
former  are  compounded  varioufly  or  cthervvays  adapted 
for  the  ufe  of  the  patient. 

MLXIX. 

1.  The  purification  of  feveral  fubftances  is  performed 
by  colature,  and  has  for  its  objeft  commonly  the  con- 
creted juicesj  or  chiefly  thefe.  It  is  a  fimple  purifi- 
c  ition  of  them  from  homogeneous  fubftances.  Thefe 
juices  are  obtained  from  different  plants  by  wounding 
them  in  different  ways,  fo  as  to  lay  open  different  vefTels 
for  allowing  them  to  exude  their  juices  ;  and  the  duft, 
ltraws,and  loofe  pnrts  of  the  vegetables,  from  which  thefe 
are  extrafted,  are  mixed  w'th  thefe  juices,  while  fuffering 
infpiffation  ;  fo  when  we  bring  opium  into  fluidity,  and 
pafs  it  through  a  coarfe  cloth,  a  great  quantity  of  the  he- 
terogenous particles  are  feparaied  from  it.  Some  of  thefe 
concreted  juices  cannot  be  brought  into  fluidity  by  water, 
but  muit  be  liquified  by  means  of  heat,  as  turpentine,  ani- 
mal fat,  Sec. 

MLXX. 

2,  The  pulverization  of  fubftances  is  one  of  the  mofl 
fimple  and  generally  pradifcd  operations  in  pharmacy  ;  the 
ufes  of  it  are  evident  on  numbcrlefs  occafions,  to  prepare 
fubftances  for  being  fwallowed  and  digefted,  to  increafe 
their  furface  that  the  humours  of  the  ftomach  may  ad  rea- 
dily upon  them,  to  prepare  them  for  being  eafily  divided 
into  drops  of  different  kinds,  and  for  being  mixed  with  one 
another  in  compofuion.  This  is  fo  often  neceffary  in  phar- 
macy, that  fome  branches  of  it  have  become  feparate  ar- 
ticles ;  fo  the  Peruvian  bark  is  reduced  to  powder  by 
means  of  a  machine  which  is  driven  by  horfes,  or  water, 
as  alfo  the  abforbent  earths,  of  which  great  quantities  are 
employed  in  pharmacy.    This  is  a  faving  of  labour,  and 
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it  afFords  the  pulverized  matter  at  a  cheap  rate  :  but  in  the 
form  of  powder  it  is  difiicult  to  he  certain  whether  it  may 
not  be  mixed  with  lome  other  lubUiiice,  whereas,  in  its 
original  ftate  we  can  judge  whether  it  is  pure  or  not. 

Pulverization,  as  performed  by  the  apothecary,  is  either 
done  by  pounding  in  the  mortar,  or  by  levigation  on  the 
porphory.  It  is  promoted  by  fifting,  and  in  foine  cafes 
by  elutriation  with  water,  where  the  fubilance  bears  its 
application  without  any  change  of  its  qualities,  the  turbid 
water  is  poured  off,  taking  along  with  it  the  moft  fubtile 
part.  The  tough  fibrous  part  of  vegetables  is  incapable 
of  levigation,  and  requires  pounding  or  braying  in  a  mor- 
tcir,  while  thefe  fubllances  of- a  brittle  nature  are  beft  re- 
duced to  a  powder  by  levigation. 

The  pounding  has  this  inconvenience,  that  the  fine 
powder  is  liable  to  fly  out  of  the  mortar,  whereby  a  quan- 
tity of  it  is  loft,  and  it  is  in  danger  of  hurting  the  health 
of  the  operaror,  as  in  the  pulverizing  cantharides,  &c. 
The  artirt  generally  favef  himfelf  by  tying  a  cloth  or  other 
fpongy  matter  over  his  face,  through  which  he  obliges 
himfelf  to  breathe  ;  but  this  is  an  imperiefl  remedy,  and 
he  oftens  fuffers  conliderably  from  the  adtion  of  the  acrid 
fubftances.  A  remedy  might  be  found  out  for  this, 
by  forming  a  communication  between  the  mortar  and  the 
large  cavity  of  a  ban  el,  to  allow  the  air  which  is  driven 
out,  a  place  to  circulate  and  depofit  the  fubtile  particles. 
The  manner  it  comes  out  is  plain ;  every  time  the  pcftie  is 
drawn  up  there  is  a  vacuity  ii.to  vvliich  the  external  air  if- 
fues,  and  when  the  pcllle  is  thrown  down  it  expels  this 
air,  which  rifes  cut  and  carries  along  with  it  the  fubtile 
particles,  which  are  fet  afloat  by  the  conflant  agitation. 
Jc  may  be  pofliblc,  by  a  communication  formed  between 
the  mortar  and  the  cavity  of  this  kind,  to  allow  the  mo- 
tion without  the  operator  being  troubled  by  the  fubtile 
dull;  or  a  fmall  quantity  of  fluid  m-'iy  be  added,  which 
prevents  thefe  fubtile  parts  from  rifing  fo  readily;  and  this 
may  do  in  the  cafe  or  earthy  bodies  or  metallic  calces, 
but  with  regard  to  moft  vegetables,  it  would  difpofe  them 
to  cohere  together.    The  fieves  (hould,  in  general,  be 
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covered,  and  they  fhould  be  exceedingly  fine,  efpecially 
for  the  more  acrid  vegetable  fubftances,  which  are  of  a 
purgative  nature;  for  unlefs  they  are  reduced  to  a  fine 
powder,  the  particles  adhere  to  the  coats  c-f  the  intedine?, 
and  increafe  the  irritation  they  occafion  there.  It  is  com- 
monly given  as  a  rule  in  pounding  roots,  woods,  and 
barks,  to  cut  thefe  fubftances  with  a  fharp  knife,  whereby 
the  operation  is  greatly  facilitated.  With  regard  to  the 
gummy  and  refir.ous  fubftances  they  are  liable  to  acquire 
a  degree  of  tenacity,  fo  we  avoid  beating  them  with  much 
violence,  which  would  produce  a  degree  of  heat,  and  it 
is  eligible  to  reduce  them  to  powder  in  cold  weather  when 
they  are  mere  brittle.  Some  fubftances  are  more  eafily 
reducible  to  powder  by  the  addition  of  fpirit  of  wine  ;  as 
in  the  cafe  of  camphire,  one  of  the  mcft  important  general 
rules  is,  that  when  a  fubftance  is  powdered  it  fhould  be 
done  totally  ;  as  in  powdering  ipecacuan,  bark,  &c.  if  we 
only  pound  the  half  to  a  fine  powder,  and  lay  by  the  reft, 
we  (hall  obtain  a  powder,  the  virtues  of  which  will  not 
anfwer  to  thofe  of  the  vegetable  fubftance  in  its  entire 
ftate,  the  refinous  part  being  more  eafily  reduced  to  pow- 
der while  the  woody  fibres  remain  the  laft  ;  therefore  to 
liave  them  of  an  equal  efHcacy,  the  whole  muft  be  brought 
10  the  ftaie  of  a  powder,  and  mixed  together. 

The  other  method  of  levigation  applies  to  earthy  mat- 
ter, or  brittle  metallic  produdls ;  thefe  bear  the  addition 
of  water  or  other  fluids  without  any  change,  and  are  re- 
ducible to  a  very  fine  powder. 

MLXXr. 

Such  fubftances  as  have  fome  toughnefs  may  be  ma- 
"naged  by  filing  or  granulation.  Iron  is  generally  taken 
in  the  form  of  filings,  but  it  may  be  reduced  to  a  fine 
powder,  which  is  a  particular  mode  of  rufting  the  iron 
filings.  We  fpread  them  in  a  fhallow  vefTel  covered  with 
water  and  expofed  to  the  air,  whereby  they  are  divided 
into  a  fubtile  black  powder,  but  they  muft  be  covered 
with  water,  otherwife  the  powder  becomes  a  ruft  of  iron, 
fo  it  is  a  mean  for  inducing  a  fori  of  metallic  diflblulion. 
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By  elutrlation  too,  the  powder  may  be  rendered  finer, 
but  this  is  efpecially  ufed  for  boles  and  chalk  :  the  boles 
are  natural  clays  which  are  tindured  with  iron ;  but  in 
their  natural  Hate  they  contain  fand,  as  there  is  no  clay 
earth  without  land.  In  order  to  have  it  free  of  fand, 
which  is  very  pernicious,  it  is  bell  done  by  elutriation. 
In  like  manner  chalk  contains  pyrites,  flint,  and  other 
fubftances,  but  which  is  necefl"ary  to  be  feparated  from  it. 

After  having  thus  confidered  two  of  the  molt  general 
of  the  preparatory  operations  of  pharmacy,  we  would  next 
take  a  view  of  thefe  which  are  more  particular,  arranging 
them  according  to  the  fame  method  obferved  in  the  former 
part.  On  this  plan  we  enter  upon  the  exhibition  of  the 
airs. 

MLXXII. 
Class  I.  Modes  of  exhibiting  Airs, 

The  introduftion  of  airs  is  new  in  pharmacy,  and 
Mr.  Watts'  apparatus  is  the  ooly  mode  of  exhibiting 
them  yet  reforted  to.  This  apparatus  confills  of  an 
alembic,  of  a  long  pipe,  conducing  to  the  refrigeratory, 
of  a  refrigeratory  of  confiderable  lize,  of  a  hydraulic 
bellows,  into  which  the  gas  is  conveyed  from  the  refri- 
geratory in  order  that  it  may  be  farther  cooled,  and  of 
an  air  holder,  into  which  a  transfer  pipe  difcharges  the 
air  from  the  hydraulic  bellows.  (Vide  Bedoes  on  Airs, 
part  II.  p.  3.) 

MLXXIII. 

Vital  Jlir. 

Vital  air  is  procured  by  expofing  fimply  black  oxyd  of 
inanganefe  to  a  red  heat,  or  by  mixing  it  with  two  parts 
and  a  half  of  fulphuric  acid,  adding  a  moderate  heat,  when 
a  large  quantity  of  this  air  is  feparated.    When  frefh 
i  made  it  is  rather  unfit  for  medical  ufe,  as  containing  in 
it  a  quantity  of  the  manganefe  fufpended,  and  fome 
;  cauftic  lime  Ihould  therefore  be  well  mixed  in  the  water 
I  of  the  refrigeratory,  or  it  fhouid  be  kept  12  hours  in  the 
air  holder  before  it  is  ufed.    Jn  ufing  it  is  fometrmes 
employed,  in  urgent  cafesi  undiluted  but  more  com. 
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monly  it  is  mixed  with  atmofpheric  air,  from  20,  30,  to 
50  quarts  of  atmofpheric  air  with  two  of  vital  air, 
employed  once  a  day,  is  a  common  courfe  in  chronic 
difeafes,  gradually  leflening  the  frequency  of  its  appli- 
cation, according  to  circamftances,  and  even  intermitting 
occafionally,  when  general  appearances  of  inflammation, 
as  a  white  tongue,  &c.  appear. 

The  efteft  of  this  dofe  is  to  diffufe  a  fenfe  of  warmth 
through  the  body,  and  to  occafion  a  fuffufion  of  colour  over 
every  part,  and  to  render  the  pulfe  flower  and  fuller. 

MLXXIV. 

Dephlogijlicated  Nitrous  Air 

Is  obtained  by  expofing  nitrous  gas  to  wetted  iron 
filings,  or  moifl  fulphuret  of  alkali.  It  may  be  inhaled 
cither  pure,  or  in  a  varied  proportion  with  atmofpheric 
air,  according  to  circumftances. 

MLXXV. 
Carhonic  Acid  Gas,  or  Fixed  Airt 

Is  obtained  in  its  pureft  flate,  by  heating  chalk  or 
calcarious  fubftances  red  hot,  and  admitting  to  it  fmall 
quantities  of  water,  by  which  the  fixed  air  will  be  dif- 
engaged ;  or  it  may  be  procured  by  pouring  dilute  ful- 
phuric  acid  on  chalk,  and  allowing  the  gas  to  pafs 
through  water,  and  be  infpired  through  a  tube  in  that 
flate. 

Thefe  inhalations  may  take  place  for  20  minutes, 
occafionally  breathing  an  inhalation  of  atmefpheric  air, 
and  they  may  be  repeated  four  or  five  times  a  day,  unlefs 
pain  of  chell,  or  other  fymptoms  arife,  that  occafion  it 
to  be  defiiled  from. 

MLXXVI. 

Hydro  Carbonate  Air 

Is  a  modification  of  the  former,  and  procured  by 
heating  charcoal  to  rednefs,  and  dropping  water  upon  it. 
The  water  fhould  be  admitted  very  flovvly,  and  lime 
ftiould  be  mixed  in  the  water  of  the  refrigeratory,  to 
prevent  any  contamination  in  the  procefs,  and  this  air  is 
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bed  ufed  frefti  made.  From  the  great  powers  of  this  air 
it  requires,  in  ufing  it,  that  the  dofe  be  meafured  out 
with  great  accuriicy,  and  its  proportion  fhould  not  be 
more  than  one  part  to  i  5  of  atmofpheric  air. 

The  utmoft  care  Ihould  be  taken  in  preparing  it  that 
the  charcoal  be  previoufly  well  calcined. 

MLXXVII. 

The  exhibition  of  airs  is  ftill  as  medicines  in  an  un- 
determined ftate.  Their  palliative  powers  are  clearly 
proved,  their  radical  efficacy  is  uncertain.  To  facilitate 
their  exhibition,  an  arrangement  of  different  ftandards  or 
changes  of  atmofpheric  air  has  been  propofed  by  Dr. 
Bedoes  in  the  following  manner  :— 

Thus  28  parts  being  the  proportion  of  vital  air  ufually 
prefent  in  the  atmofphere,  he  has  altered  it  by  the 
addition  of  fucceffive  equal  parts  of  it  to  one  of  oxygen, 
thus  :  — 


TABLE  I. 


Oxygen, 

Azotic, 

1  part  of  atmofph 

eric  to  i  of  oxygen 

-  64 

•  36 

I  of  atm. 

to  do. 

-  52 

-  48 

3  do. 

-    to  do. 

-  46 

-  54 

4  do. 

-    to  do. 

-  42 

-  58 

5  do. 

-    to  do. 

40 

-  60 

6  do. 

-    to  do. 

- 

-  62 

7  do. 

-    to  do.  - 

-  37 

-  63 

8  do. 

-    to  do.  - 

-  36 

-  64 

;  9  do. 

•    to  do.  - 

-  35 

-  344 

■ 

-  654 

;  10  do. 

-    to  do.  - 

:  1  I  do. 

-    to  do.  - 

-  34 

-  66 

19  do. 

-    to  do.  - 

-  304 

-  62» 

TABLE  n. 
The  ftandard  Is  altered  in  the  following  manner,  by 
addition  of  fucceffive  equal  parts  of  oxygen  to  one  of 
atmofpheric  air : 

Oxygen,  Azotic* 

2  oxygen        -    to  i  atmofpheric    -    76    -  24 

3  oxygen       -    to  do.     -  -    81    -  19 


Oxygen. 

Unre/pir 

to  I  unrefpirable 

-  14 

-  86 

to  do. 

-  19 

-  81 

to  do. 

-    2 1 

-  79 

to  do. 

-  22 

-  78 

to  do. 

-  23 

-  77 

to  do. 

-     2  + 

-  76 

to  do. 

-  24 

-  76 

to  do. 

-  25 

-  75 

to  do. 

.  25 

-  75 

to  do. 

-  25i 

-  74t 
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Oxygen.  Azote, 

4  ovygen        -    to  i  atmofpherlc    -    85    -  15 

5  do.     -       -    to  do.      -  -    88    -  12 

TABLE  nr. 

Eje^  of  the  addition  of  different  portions  of  atmofpheric  to 
one  of  unrefpirable  air. 

1  atmofpheric  - 

2  do. 

3  do.  - 

4  do. 

5  do. 

6  do.  - 

7  do.  - 

8  do.  - 

9  do.  - 
10  do. 

TABLE  IV. 
Effe^  of  the  addition  of  different  portions  of  unrefpirable  airs 
to  one  of  atmofpheric . 

Oxygen.  Unrefpir. 
1  atmofpheric    -    to  2  unrefpirable   -  9-91 
1  do.     -        -    to  3  do.     -         "     7    "  93 
I  do.     -         -    to  4  do.    -  "     si  -  94t 

1  do.     -        -    to  5  do.      -  "5-95 

The  higher  ftandard  of  atmofphere  is  chiefly  exhibited 
in  fpafmodic  difeafes,  particularly  of  the  cheft,  and  where 
the  powers  of  the  fmaller  veffels  are  in  a  ftate  of  a  tonic 
weaknefs,  as  in  dropfy.  The  lower  table  has  been  more 
varioufly  modified,  according  to  the  ci,-cuml"lances  of  the 
difeafe-  In  phthifis  an  excefs  of  carbonic  acid  gas  has 
been  recommended  in  the  day,  and  the  infpiration  of 
hydrogen  at  night. 

MLXXVIir. 
Class  IL  Modes  of  exhibiting  Wafers. 
Waters  are  of  two  kinds,  fimple  and  compound. 
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MLXXrX. 

Simple. 

Simple  water  IS  that  freed  from  all  extraneous  matter, 
either  by  diiUUation  or  filtration  ;  as 

MLXXX. 

A<^A  UISTILLATA. 

Lend.  , 
DlJillUd  Wattr, 

Take  of 

Spring  water,  ten  gallons. 
Draw  off  by  diftillation,  firft,  four  pints ;  which  being  thrown  away, 

draw  off  four  gallons.    This  water  is  to  be  kept  in  a  {(Ufa  of 

cuthcn  bottle  with  a  glafs  ilopper. 

AQUA  DISTILLATA. 
Ed'm> 
DlJlUled  Watir. 

Let  fprlng  or  well  water  be  diftilled  in  very  clean  velTels  till  about  tw9 
thirds  are  drawn  off. 

Moft  medicines  are  made  up  withdiftilled  water,  which 
fliould  be  kept  in  a  clofe  vefTeJ.  Filtration  may  be  con- 
duded  equal  to  diftillation  for  procuring  water  in  a  pure 
flate,  when  it  is  pafled  through  a  bed  of  charcoal, 
according  to  a  new  apparatus  invented  for  this  purpofe, 
and  for  which  a  patent  is  obtained. 

MLXXXI. 

Compound. 

The  compound  waters  ufed  in  medicine,  or  thofe 
impregnated  with  various  fubftances,  may  be  divided 
into  the  mineral  waters,  and  diftilled, 

MLXXXII. 
Mineral  Waters. 
The  artificial  impregnation  of  water,  fo  as  to  anfwer 
the  purpofe  of  the  natural  mineral  fprings,  defctibed  in 
the  termer  part,  is  of  much  importance,  and  this  is  eafily 
done  by  an  accurate  knowledge  of  their  ingredients. 
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MLXXXIir. 

Aciduicus  Waters. 

The  firft  claffjOr  the  acidulous  waters,  depend  entirely 
on  the  carbonic  acid,  as  their  adive  principle,  and  they 
contain  from  -j-'-j  part  to  a  quantity  equal  to  their  bulk 
of  it.  They  are  prepared  by  Dr.  Nooth's  machine, 
which  has  fince  received  the  fucceflive  improvements  of 
Parker  and  Magellan.  The  materials,  confilling  of  chalk 
or  marble,  and  diluted  fulphuric  acid,  are  then  to  be 
fuccefEvely  introduced  into  its  lower  part,  the  l?tter  firlh 
The  effervefcence  will  then  begin,  and  the  impregnation 
take  place.  A  proportion  of  neutral  falts  may  be  after- 
wards diflblved  in  the  water.  Thus  in  order  to  make 
the  Seltzer,  6  grains  of  carbonate  of  magnefia,  5  grains 
of  mineral  alkali,  and  22  grains  of  muriated  foda  are  to 
be  added  for  each  pint  of  water.  -By  afcertaining  the 
proportions  of  the  neutral  falts  in  each  water  the  fame 
imitation  ma}'  be  made. 

MLXXXIV. 
SaUne  Pfaiers^ 
The  af^Ive  ingredients  in  this  clafs  of  waters  is  either 
the  fulphate  of  magnefia,  or  elfe  fulphate  of  foda.  la 
the  Epfom  mineral  a  pint  contains  two  fcruples  of  ful- 
phate of  magnefia,  and  in  this  proportion  it  may  be  imi- 
tated. In  fea-vvater  the  preparations  are,  in  a  pint,  of 
muriate  of  foda  186  grains,  of  muriate  of  magnefia  51 
grains,  and  of  fulphate  of  lime  7  grains.  But  the  ful- 
phate of  magnefia  is  the  aftive  ingredient. 

MLXXXV. 

Sulphureous  Waters. 

The  fulphureous  hydrogen  is  the  dlllinguilhing  in- 
gredient of  this  clafs,  united  with  a  proportion  of  car- 
bonic acid  gas  and  azote.'  The  Aix  water  is  one  of  the 
molt  powerful  of  this  claf«,  and  it  may  be  imitated  by 
firft  impregnating  the  water  with  carbonic  acid,  then 
adding  a  draiu  or  two  of  bepar  fulphuris,  or  alkaline 
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fulphuret,  in  powder,  with  fulphuric  acid  ;  and  the  ga- 
zeous  quality  being  thus  imparted,  add  to  each  pint 
6  grains  of  muriate  of  foda,  14  grains  of  carbonate  of  foda, 
and  5  grains  of  carbonate  of  lime. 

MLXXXVI. 

Chalybeate  Waters 

Are  dillinguiflied  by  their  proportion  of  iron  generally 
diflblved  in  carbonic  acid.  They  are  therefore  a  mix- 
ture fomctimes  of  the  acidulous,  fometimes  of  the  faline, 
fometimes  of  both  waters,  holding  a  folution  of  fteel ; 
and  to  imitate  them,  it  is  only  neceffary  to  fufpend  two 
or  three  plates  of  iron  in  the  water,  when  impregnating 
it  with  carbonic  acid,  th«  faline  ingredients  may  then  be 
added,  which  in  the  Pyrmont  water  are  9  grains  of  car- 
bonate of  magnefia,  <;  grains  of  fulphate  of  magnefia, 
and  2  grains  of  muriate  of  foda,  to  every  pint. 

MLXXXVII. 

By  preparing  the  mineral  waters  in  a  clofe  metallic 
Vefiei,  they  may  be  procured  of  any  temperature. 

That  this  fubjeft  of  the  operation  of  the  ingredients 
contained  in  the  principal  mineral  waters  in  ufe  may  be 
fhewn  at  one  view,  and  thus  render  their  artificial  imi- 
tation eafy,  a  fynoptical  table  is  given  of  them,  chiefly 
extrad^ed  from  Dr.  Saunders'  work. 


o 


w 

<: 
o 

H 
O 

CO 


c 

13 


5 
t2 


C 
O 


X  o  o 
O  .t: 


5  i;  !3  2 
g  w   u  n 


I  - 


^    3  - 


c 
o 


S  "<    1  C 


3 


J3 
3 


(-  CO 


3 
O 


2  ^  I 


S 


J 

1  CO 

as 

{  ^ 

w  u 

u  .— 

_u 

tpl 

rS  > 

itto 

u 

— 

u 

c 

c 

O 

o 

0 

0 

c 

— 

c 

c 

— 

c 

1^ 

ty 

u 

U 

U 

— 

c 

3 



3 
•"^ 

• 

*Z 

M 

U 

0 

? 

B 

<4 

c 

3 

p 

O 

U 

U 

c 

C 

c 

o 

0 

0 

c 



c 

■MM 

u 

c 

c 

c 

0 

0 

0 

s 

c 

c 

u 

V 

01 

tj 

u 

c 

c 

;3 

3 

. 

1-1 

u 

e 

3 

0 

0 

'I- 

VO 

C 

ii 
> 

Holywi 

"3 
-4-1 

aa 

u 

rt 

< 

o 
u 

V 

"3. 
B 


.S  "  .E 


V 

s 
o 
c 


«0 


o 


u 
c 
o 
c 


o 

H 


e 
o 

X 

3 


CO 


CO 


c 

13 


S 


A 

O 
w 

"S, 


'J 

c 
o 


u 
C 

o 
c 


t 

-Q  .S 

SO  o 
^  (3 


a.-0 


VO 

to 


6 


a 
o 
c 


e 
o 
c 


3 


<J  ra 
o.  -o 

CO 


0.-0 


6 


O 


o 


-o 


o  " 


o 


1-^ 

1  3 


J 

loo 

J 

1  ° 

I  c 

'a. 

u 
c 

[■? 

|5i) 
J  = 
Id) 

1  c 


S 

X  o  P 

o 


5  li 


n  n 
u   U  f« 

s 

C  J3  O 
n  4^  ^ 


J  © 


2  5 


2  a.vS 


c 

CJ3 


-2-3  I  -S 


•  00 

•5  o 


CO 


-2  if 

(J 


— .    I  • 


3 


O  nj  I 
N   Ml  ' 

< 


3 


-§.6  U 


S 
< 
5S 


VO 

"1 


1^ 


4- 


C 
o 
c 


< 
■J 


CL, 


1 

c 

o 

« 

u 

o 

C 

-o 

o 

o 

O 

VO 

>-i 

(J 

:> 

.5  -a 


T3 

a 


00 

4- 


V 


bn  tj 

IS 


u 

o  " 
1-  J3 


v> 
3 

O 

u 
w 
3 

.5  3 

j: 

"2 

< 

O 

W  ' — ■ 

C  ,3 

O  / 

c 

3 


O 
-C3 


s 


oo 

tto  a 
c  o- 

•a.s 

.J-  o 
"  "3 
>»  o 

is 


•5  e 


^  to 

^  s 


o 


526  PHARMACY. 

MLXXXVIII. 
Dijlilled  Waters. 

Iftiftilled  waters  confift  of  thofe  impregnated  with  the 
aromatic  parts  of  certain  vegetables,  and  this  impregnation 
is  procured  by  diftillation,  which  is  performed  in  three 
ways,  by  the  cold  ftill,  by  the  hot  tlill,  and  by  the  union 
of  both. 

The  firft  method  confifts  in  filling  a  flialiow  leaden 
vcflel  with  the  frefh  herbs  and  flowers,  which  are  heaped 
above  it ;  fo  that  when  the  head  is  fitted  on,  this  alfo 
may  be  filled  a  confiderable  way.  A  little  fire  is  made 
under  the  vefTcl,  fufficient  to  make  the  bottom  much 
hotter  than  the  hand  can  bear,  care  being  only  taken 
not  to  heat  it  fo  far  as  to  endanger  fcorching  any  part  of 
the  fubjedl.  If  the  bottom  of  the  veffel  be  not  made  fo 
hot  as  to  have  this  efFeft  on  the  part  contiguous  to  it, 
there  is  no  fear  that  the  heat  communicated  to  the  reft  of 
the  included  matter  will  be  fo  great  as  to  do  it  any  injury. 
By  this  management,  the  volatile  parts  of  the  fevcral 
odorous  plants,  as  mint,  arc  efFedlually  forced  over  ;  and 
if  the  procefs  has  been  ficilfully  managed,  the  diftilled 
liquor  proves  richly  impregnated  with  the  native  odour 
,  and  flavour  of  the  fubjeft,  without  having  received  any 
kind  of  difagreeable  impreilion  from  the  heat  ufed. 

This  method  is  too  flow  for  the  difpatch  of  bufinefs, 
and  therefore  the  hot  ftill  is  more  employed.  This  con- 
fifts in  adding  to  the  plant  a  quantity  of  water,  to  prevent 
its  burning;  and  the  liquor  is  kept  nearly  of  a  boiling 
heat,  or  made  to  boil  fully,  fo  that  the  vapour  rifes  plen- 
tifully into  the  head,  and  pafTing  thence  into  a  fpiral  pipe 
or  worm  placed  in  a  veffel  of  cold  water,  is  there  con- 
denfed,  and  runs  out  in  drops  quickly  fucceeding  each 
other,  or  in  a  continued  ftream.  The  additional  water 
does  not  at  all  weaken  the  produce  ;  for  the  moft  volatile 
parts  of  the  fubjeft  rife  firft,  and  impregnate  the  liquor 
that  firft  diftils  :  as  foon  as  the  plant  has  given  over  its 
virt'je  fufHciently,  which  is  known  by  examining  from 
time  to  time  the  liquor  that  runs  from  the  nofe  of  the 
worm,  the  diftillation  is  to  be  ftopped. 
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Tins  method  though  mod  proper  for  the  officinal 
preparations,  from  the  degree  of  heat  employed,  is  apt 
to  injure  thofe  plafits  of  a  more  delicate  flavour,  and  on 
this  account  for  the  latter  the  compouiid  method  is  pre- 
ferred, by  which  are  obviated  the  inconveniences  of 
the  former.  A  quantity  of  water  being  poured  into  the 
ftill,  and  the  herbs  or  flowers  placed  in  a  baflcet  over  it, 
there  can  be  no  poflibility  of  burning  ;  the  water  may 
be  made  to  boil,  but  fo  as  not  to  rife  up  into  the  baiker, 
which  would  defeat  the  intention  of  this  contrivance. 
The  hot  vapour  of  this  water  paffes  gently  through  all 
the  interftices  of  the  fubjedl  matter,  imbibes  and  carries 
over  the  volatile  parts  unaltered  in  their  native  flavour. 
By  this  means  the  diltilled  water  of  all  thofe  fubflances 
whofe  oils  are  of  the  more  volatile  kind,  are  obtained  in 
the  utmolt  perfevSion,  and  with  fufficient  difpatch. 

MLXXXIX. 

In  making  diftilled  waters,  the  rules  to  be  obferved 
are  : 

1.  That  frefli  herbs  be  diftilled  with  three  times  their 
weight  of  water,  but  dry  ones  require  a  much  larger 
quantity  ;  and  as  no  invariable  rule  can  be  ofi^ered,  the 
didillation  (hould  be  always  continued  fo  long  as  the 
liquor  runs  well  flavoured. 

2.  The  diflillation  may  be  either  conduded  in  a  com- 
mon ftill,  or  in  an  alembic  and  refrigeratory,  with  the 
jundlures  well  Juted. 

3.  The  diftillation  of  the  water  is  fucceeded  by  an 
acid  liquor  coming  over,  which  frequently  oxydates  part 
of  the  veflel. 

4.  Oil  fttould  be  carefully  taken  off^  from  the  furface 
of  the  diftilled  water. 

5.  In  order  that  fuch  diftilled  waters  may  keep,  a 
part  of  proof  fpirit  has  been  dircdled  to  be  added  to  them, 
or  half  an  ounce  to  each  pound. 

The  lift  of  diftilled  waters  is  now  much  leflened  in 
pradtice.  They  are  employed  chiefly  as  grateful  diluents, 
as  fuitable  vehicles  for  medicines  of  greater  efficacy,  or 

II 
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for  rendering  difguftful  ones  more  acceptable  to  the 
palate  and  ftomach.  Few  are  depended  on,  with  any 
intention  of  confequence,  by  theml'elves. 

AQUA  ANETHI. 
Lond. 
Dill  Waur. 

Take  of 

Dill-feed,  bruifed,  one  pound  ; 

Water,  fufficient  to  prevent  an  empyreuma. 

Draw  qSl  one  gallon. 

AQJUA  SEMINTTM  ANETHI. 
Edin* 
Dill-feed  fVater. 

Take  of 

Dill-feeds,  one  pound  ; 
Pour  on  as  much  water  as  when  ten  pounds  have  been  drawn  off  by 

diftillation,  there  may  remain  as  much  as  is  fufRcient  to  prevent 

an  empyreuma. 
After  proper  maceration,  let  ten  pounds  be  drawn  off. 

In  this  water  two  colleges  pretty  much  agree.  Though 
a  powerful  impregnation,  it  is  little  employed  as  a  car- 
minative, from  its  flavour  being  lefs  agreeable  than  fome 
©ihers. 

AQJJACINNAMONI. 

Lond.  Ed. 
Cinnamon  Water, 

Take  of 

Cinnamon,  bruifed,  one  pound  ; 

Water,  fufficient  to  prevent  an  empyreuma. 
Macerate  for  24.  hours,  and  draW  off  one  gallon.. 

This  water  the  moft  cordial  and  fragrant  of  the  whole, 
when  made  from  cinnamon  and  not  caffia,  requires  a 
quick  fire  and  low  veflel ;  and  in  order  to  prevent  the 
leparation  of  its  oil  afterwards,  a  fmall  addition  of  fugar. 

AQUA    CASSIJE  LIONEL, 

Edinh. 
Cajj'ii  Water. 

From  a  pound  and  half  of  the  caffia  bark,  ten  pounds  of  water  art 
diredlcd  to  be  drawn  oft"  in  the  fame  manner  as  the  dill  water. 
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This  U  prepared  oftener  from  the  buds  than  bark,  and 
.5  a  common  fubttitute  for  the  former,  to  which  from  the 
ftrength  of  its  impregnation  it  is  not  inferior. 

AQUA  FJENICULI. 

LorjJ. 

Fennel  Hauler. 

Take  of 

Sweet  fennel-feeds,  bruifed,  one  pound  ; 
Water  iufficicac  to  prevent  ao  empyreuma* 
Draw  off  one  gallon. 

This  water  is  a  pleafant  carminative,  and  better  pre- 
pared from  the  feeds  than  any  other  part  of  the  plant. 
aqj;a  menth.'E  piperitidis. 

Lond. 
Ptpfennint  Water. 

Take  of 

Peppermint,  Jiied,  one  pound  and  an  half ; 
Water,  fiifficient  to  prevent  an  empyreu.Tia. 
Diaw  off  one  gallon. 

This  Is  a  pungent  ufefu!  cordial  in  flatulence  and  colic, 
takrn  from  half  an  ounce  to  an  ounce.  It  may  be  pre- 
pared aifo  by  the  efleniial  oil  and  water,  with  the  inter- 
vention of  fugar, 

EJ'inb. 

From  three  pounds  of  fre/h  peppermint  m  floACr,  ten  pounds  of  water 
are  to  be  drawn  off. 

AQ^A    MUNTH/E  SATIV-ffi. 
Spearm'tHt  iVattr, 

Take  of 

Spearmint,  dried,  one  pound  and  an  half ; 
Water,  Uifficient  to  prevent  an  empyreuma. 
Draw  off  cne  gallon. 

This  water  is  much  ufed  warm  againd  weaknefs  of 
(lomach  and  vomiting. 

AQUA  PIMENTO. 
Lond.  Edlr.b. 
All- Spice  Water, 

T.ik-?  of 

All  fpice,  brnlfed,  half  a  pound  j 

Water,  fulHcient  to  prevent  an  empyrcuntia. 
M.u<'rJte  for  7.4  hours^  and  draw  off  one  ga  Ion. 

VoL.Jir.  A  a 
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This  water  is  a  warm,  ufeful  carminative,  and  is  much 
employed,  from  ics  cheapnefs,  in  hofpital  practice. 

AQV  A   PU  LEGI  I. 
LonJ.  Ed  rb. 
Penny-Royal  Water, 

Tskz  of  ■ 

Dued  pennv-royal,  one  pound  and  a  halF; 

Water,  fufticenc  to  prevent  an  empyreuma. 
Draw  off  one  gallon. 

The  penny- royal  water  is  now  little  ufed,  though  for- 
merly much  refpedled  in  hyfterlcal  cafes. 

AQUA 

Lard.  F.d'tvh. 
Rcfe  Water. 

Take  of 

Frefh  petals  of  the  dama/k  rcfe,  the  white  heels  being  cut  off, 

fix  pounds ; 
.Water,  fulficient  to  pievent  an  empyreuma. 
Draw  off  one  gallon. 

This  water  is  only  valued  for  its  agreeable  flavour,  as 
jts  impregnation  is  not  fufficient  to  pofi'efs  the  particular 
quality  of  the  leaves  in  their  concentrated  Hate. 

AQJJA   CORTICIS   LIMONUM  RECENTIUM. 

Edinb . 

Lemcn  peel  Water, 

From  two  pounds  of  recent  lemon-peel,  ten  pounds  of  water  are  to  be 
drawn  off  by  diflillation, 

AQUA    CORTICIS    AURANTIORUM  HlSPALENTlUM 

RECENllUM. 

Edinb. 
Or.nge-pcel  Water. 
Trrm  two  pounds  of  recent  orange-peel,  ten  pounds  of  water  are  to  be 
drawn  off  by  diltillation. 

Thofe  waters  are  employed  in  diforders  of  the  ftomach 
and  palate,  as  well  as  a  diluent  in  fever;  but  from  the 
flightnefs  of  their  impregnation  little  confidence  is  placed  i 
in  them. 
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A  -^U  A    A  L  K  X  I  T  E  a  1  A . 

Brun. 

Take^of 

Elder  flowers,  moilcrately  drieJ,  three  pounds  ; 
Angelica  leaves,  fie(h  gathered,  two  founds  j 
Spring  water,  forty  :>ound3. 
Draw  off,  by  dilVillation,  thiity  pounds. 

This  is  a  fimp!e,  elegant  water,  much  ufed  as  a  vehicle 
in  making  other  medicines. 

A  (VU  A    c  \  M  P  H  0  R  jT:  . 

Brui. 
Camph:r  fFuter. 

Take  of 

Cannphor,  an  ounce  and  an  half. 
Let  it  be  dilfolved  in  half  an  ounce  of  fptrit  of  rofimary,  then  pour 

on  it  two  pounds  of  fpring  water,  and   draw  off  by  diftillation 

a  pound  and  an  half. 

The  introdudion  of  this  medicine  in  the  diluted  ftate 
of  a  water  has  been  tried  with  great  advantage. 

AQUA  CASTOREI. 
Brun. 
Cajior  IVater. 

Take  of 

Ruflia  caftor,  one  ounce  ; 

Water,  as  mich  as  will  prevent  burning. 
Diaw  off  two  pints. 

As  water  receives  a  full  impregnation  of  this  mfrdfcine 
whofe  virtues  refide  in  an  eflencial  oil,  it  is  properly- 
introduced  in  this  form  in  hyfteric  and  other  nervous  cafes, 
though  its  qualities  are  impaired  by  keeping. 

AQJJA  CEREFOLIl. 

Gen  jfi 
Chtr-viimter.  ^' 

Take  of 

Fr;lh  leaves  of  cherv'l  one  pound  ; 

Spring  water,  as  much  as  is  fuff.cient  for  allowing  eight  pounds 
to  be  drawn  off  by  diftillation,  at  the  fame  time  avoiuing  em- 
pyreuma. 

Though  an  elegant  form  of  exhibiting  the  medicipc,  it 
is  inferior  in  its  virtue  as  a  diuretic,  to  the  fublknce,  or 
cxprelTcd  juice. 

A  a  2 
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AQVA  CERASI. 
Black  Cherry  PKitir. 

Talceof 

Ripe  black  cherries,  bruifed  with  the  kernels,  twenty  pounds  j 
Pure  water,  as  much  as  is  fufficient  for  avoi<iing  eirpyseunia. 
Draw  ofF  twenty  pounds  by  diftillation. 

This  is  often  ufed  as  a  vehicle  for  other  medicines,  ef- 
pecially  in  the  convulfions  of  infancy  ;  but  it  is  alleged  at 
the  fame  time  to  poffefs  fomething  of  a  poifonous  nature, 
and  to  refemble  the  lauro  cerafus. 

A  QV A  CHAMOMtH. 
ChamoMtle-Jl'jiccr  W.ter, 

Take  of 

Cliamonnile  flowers,  dried  in  the  fliade,  eight  pounds ; 
Water,  feventy-two  pounds. 
Drdwoff  by  gentle  dillillation  forty-eight  pounds. 

This  water  requires  feme  prevrous  fermentation  of  the 
flo^veis  before  being  diflilled,  .ind  th^y  give  over  in  this 
Jorm  the  fmell  and  flavour  of  the  medicine,  without  ary 
of  the  bitternefs.  It  is  a  remedy  in  flatulent  cholic  and 
other  fitnilar  complaints. 

AQJJA  FRAGORUM. 

Suec. 
Strd'Ulberry  Wuttr, 
From  twenty  pounds  of  ftrawbetries  twenty  pounds  af  difti'led  water 
are  drawn  off,  according  to  the  fame  direflii^ns  given  for  the  pre- 
paration of  the  black  chsrry  water. 

The  agreeable  flavour  of  this  form  is  its  only  recom- 
mendation. 

AQUA  HYSSOPI* 

Hypp  JFcter. 

From  four  pounds  of  the  frefh  leaves  of  hyfTop,  fix  pounds  of  water 
aie  arawn  off. 

H'hh  water  has  been  efteemed  as  a  uterine  and  pei^oral 
medicine,  but  on  no  juft  foundation. 
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A  <VU  A    L  1  L  I  0  R  U  M    A  L  B  0  R  U  M  . 

Bruu. 
IV hire  Lily  Water. 
To  any  quantity  of  thefe  riowers,  four  times  their  weight  of  water  is 
to  be  added,  and  water  drawn  off  by  dillillation  in  the  proportion  of 
two  pounds  to  each  pound  of  the  llowers. 

This  water  relembles  the  oilour  of  the  growing  flowers, 
but  is  of  CO  particular  appiicaiion  in  difeafe. 

AQJ;a  MELISSA. 
Brun. 

Balm  IVatcr, 

The  green  leaves  of  the  balm  are  to  be  macerated  with  double  tlieir 
weight  of  water  j  and  from  each  pound  of  ihe  plant  a  pound  and  an 
half  of  water  is  to  be  drawn  off. 

This  water  has  been  recommended  in  nervous  cafes, 
on  an  empty  ilomach,  but  does  not  appear  to  deferve  the 
charadtr. 

AQJJA  RUTiE. 

Rcji. 
Hue  Heater. 

From  each  pound  of  rue,  with  a  fufficient  quantity  of  fpring  water  to 
prevent  an  empyreuma,  two  pounds  of  diftilled  water  are  to  be 
drawn. 

This  form  pOiTcfTes  both  the  fmell  and  pungency  of 
the  vegetable,  and  is  therefore  aflive  in  thefe  nervous 
cafes,  and  other  affections  from  interrupted,  difcharge, 
where  the  fublhnce  itfdf  is  employed. 

A  QJJ  A  SABINE. 

Brun. 
Savin  JVater. 

This  isdiililied  from  the  fre/h  leaves  of  favin,  after  the  fame  manner 
as  the  ^or^l^r. 

Tiiis  water  poflelles  much  the  fame  qualities  as  the 
former,  and  is  employed  in  much  the  fame  cafes. 

A  QJJ  A  SAMBUCI. 

Brun. 
Elder-Jloiver  Water, 
This  Is  di/?il!ed  from  frefli  eider  flowers,  after  the  fame  manner  as  the 
white  lily  water. 

This  water  is  feldom  ufed,  though  ftrongly  fragrant  of 
the  flowers. 

A  a  3 
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AQUA  SALVIit. 
Bruji, 
Sage  ffaler. 

Tiiis  is  direfled  to  be  j^repared  rrom  the  green  leaves  of  the  fage,  In  the 
fame  manner  as  the  balm  water. 

This  water  contains  all  the  virtues- of  the  fimple,  and 
an  inlufion  can  be  eaficr  made,  and  is  equally  powerful. 

DiJliUed  Syirits. 

Thefe  are  formed  by  the  (olution  of  the  cfTential  oil  of 
vegetables  in  clcohol,  which  keeps  it  by  dilVilIation  fuf- 
ji'^nded,  inftead  of  its  fcparating  fiom  its  menftruum,  as  in 
the  waters. 

To  render  thefe  fpirits  fit  for  the  purpofes  of  medicine, 
the  alcohol,  or  rather  proof  fplrit,  fliould  be  redified  asdi- 
rcfled  in  p.  122  and  ic^o,  and  iu  the  following  receipts. 

SPIRITUS  VI  N  I  RECTIFICATUS. 

L.linb. 

R  Bijled  Spiiit  nfWine. 

T<*ke  any  quantity  of  French  brandy,  and  with  a  very  gentle  heat  dilVil 
it  to  one  half. 

This  reflifisd  fpirlr,  being  d'ge/led  far  two  days  with  one  fourth  its 
quantity  of  dry  fait  of  tartar  in  powder,  and  then  diflilled  in  a  glafs 
cucurbit  with  a  very  gentle  heat,  becomes  AtcoHoL. 
Spirits  diftilled  from  maltliquois,  or  other  fermented  fubftances,  after 
being  rettified  in  the  above  method,  require  further  purification; 
namely,  repeated  diftiliation  from  an  equal  quantity  of  fpriiig  water. 
Having  thus  procured  a  proper  redified  (pirit,  it  be- 
comes fit  tor  the  various  compoutions  to  be  detailed. 

SPIRITUSVITRIOLIDULCIS, 

Loni. 

Dulciji'd  Spbi:  of  l^tti  'wl. 

Take  of 

Re<5>ified  fpirit  of  wine. 
Vitriolic  acid,  each  one  pound. 
Pour  in  by  a  little  at  a.  time  the  acid  to  the  fpirit,  and  mix  them  by 
lliaking  ;  then  from  a  retort  into  a  tubulated  receiver,  to  which  an- 
other recipient  is  fitted,  diftil  the  fp  rit  of  vitriolic  ather  till  fulphu^ 
leous  v^ours  begin  to  rife. 
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ACIDUM    VITRIOLICUM    VI  N  OS  U  M  ;  VulgO  SPIRITUS 
VITRIOLI  DULCIS. 

Edinb. 

ymout  yitrioUc  ^cid,  commonly  called  Dulc'ified  Spirit  of  Vitr'al, 
Take  of 

Vitriolic  sethereal  liquor,  one  pirt ; 
Redtified  fpirit  of  wine^  two  paits. 
Mix  them. 

This  medicine  we  have  already  noticed  in  p.  192,  and 
its  mode  of  preparation.  It  is  greatly  ufed  both  as  a  men- 
Itruum  and  a  medicine.  It  is  the  bell  folvent  of  any  Tub-  , 
ftance  of  a  refinous  and  faponaceous  nature.  As  a  medi- 
cine the  difcharges  by  the  fkin  and  kidneys  are  promoted 
by  it,  and  it  relieves  pain,  fpafm,  and  flatulence.  Itsdofe 
is  from  10  10  80  or  90  drops  in  a  proper  vehicle. 

1  .ffiTHERVITRIOLlCUS. 

L:nd. 
yi:n}t'ic  JEt/icr, 
Take  of  ■  ^, 

The  fpirit  of  vitriolic 'aether,  two  poundsj 
Water  of  pure  kali,  one  ounce. 
Shake  them  together,  and  diftil,  with  a  gentle  heat,  fourteen  ounces  by 
mealure. 

LiqUOR  jETHEREUS  VITRIOLICUS. 

Vitriolic  JEthereal  Li^uoi: 

Take  of 

Redtified  fpirit  of  wine. 

Vitriolic  aciJ,  of  each  thirty-two  ounces. 

¥o-.r  the  Ipiri:  into  a  glafs  rero^t  fit  for  fuAaining  a  fulden  heat,  and 
add  to  it  the  acid  in  an  uniform  ifream.  Mix  tnem  by  degrees,  f\e- 
quently  fliaking  them  moderately  :  tliis  done,  inllantly  diftii  frurrj 
land  previoufly  healed  for  ihat  purpofe,  into  a  rcce  ver  kept  dole 
with  W3tv:r  cr  fnow.  But  the  heat  is  to  be  fo  maiuged,  that  the  li- 
quor fhall  boil  at  firft,  and  c  intinue  to  bail  till  fixtcen  ouiices  arc 
drawn  off;  liien  let  the  retort  bs  raifed  out  from  the  find. 

To  the  dirtilled  liquor  add  two  drams  of  '.he  cauflicum  commune  acerri- 
Jiium  ;  then  dilHI  again  in  a  high  y  raifed  retort,  with  a  very  gentle 
heat,  into  a  cool  receiver,  until  ten  ounces  have  been  drawn  off. 

If  fix  een  ou  ices  of  rtdlified  fpirit  of  wine  be  poured  upon  the  acid  rc- 
m.iining  in  the  re'.ort  after  the  firlt  diflillation,  an  aetlierial  liquor 
m  ly  be  obtained  by  repealing  tlie  difiiilaiioii.  This  may  be  done 
pretiy  often. 

This  is  the  moft  volatile  of  all  fpirits,  and  inflammable 
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of  all  liquids,  capable  of  the  moft  fudden  evaporation, 
and  forming  a  powerful  folvent  of  oils,  balfanis,  and  re- 
fins.  Its  progreffive  odour  i?  largely  diffufed.  As  a  me- 
dicine it  is  much  employed  in  fpafirjodic  cafes,  as  tooth- 
ach,  head-ach,  and  afthrna.  Its  dofe  extends  from  a  few 
drops  to  half  an  ounce,  in  a  glafs  of  wine  or  water,  to  be 
immediately  fwallowed. 

SPIRITUS  iETHERIS  NITROSI. 
Lond. 

Spirit  of  Nitrous  /Ether, 

Take  of 

Reflified  fpirlt  of  wine,  two  pints  j 
Nitrous  acid,  half  a  pound. 
Mix  them,  by  pouring  in  the  acid  to  the  fpirit,  and  diftil,  with  agciulc 
hear,  one  pound  ten  ounces, 

ACIDUM   NITRI    VINOSUMJ    VulgO  SFXRITUS  NITRl" 

DULCIS. 

E.iinh. 

Vinous  Ai'id  of  Nitre,  commonly  called  Duhif.td  Sfirlt  of  N'Ure* 
Take  of 

Re£lificd  fpirit  of  wine,  three  pounds ; 
Niircus  acid,  one  pound. 
Pour  the  fpirit  into  a  capacious  phial,  placed  in  a  vefTel  full  of  cold  wa- 
ter, and  add  the  aciil  by  degrees,  ccnftantly  agitating  them.  Let  the 
phial  be  flightly  covered,  and  laid  by  for  feven  days  ir>  a  cool  place  ; 
then  diftil  the  liquor,  with  the  heat  of  boiling  water,  into  a  receiver  kept 
cool  with  water  or  fncw,  till  no  moic  fpirit  comes  over. 

This  dulcified  fpirit  of  nitre  is  much  ufed  in  promoting 
the  excretions  and  fortifying  the  ftomach.  it  is  given  from 
a  few  drops  to  a  dram.  With  a  proportion  of  alkaline 
fpirit  it  forms  a  powerful  diaphoretic,  and  occafionally  di- 
uretic. Added  in  fmall  quantities  to  malt  fpirits,  it  gives 
the  flavour  of  brandy. 

SPIRITUS  AMMONl.®. 
Lord. 
Spirit  of  Ammonia, 

Take  of 

Proof-fplrit,  three  pints ; 

Sal  amtBoniac,  four  ounces ; 

Pot-a/h,  fix  ounces. 
Mix,  aad  diflll,  with  a  flow  fire,  one  pmC  and  a  half, 
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SPIRITUS  SALIS  AMMONICI  VINOSUS. 

Edlnb . 

Vinous  Spirit  of  Sal  Ammomac* 

Take  of 

Qi^icklime,  fixteen  ounces; 

Sal  ammoniac,  eight  ounces  ; 

Reftified  fpirit  of  wine,  ihirty-two  ounces< 

Having  flightly  mixed  the  quicklime  and  ammonlacal  fait,  put  them 
into  a  glafs  retort;  then  add  the  fpirit,  and  diftil  in  the  man- 
ner direfled  for  the  volaiilc  cauftic  alkali,  till  all  the  fpirit  has  palled 
away. 

This  folution  of  volatile  alkali  in  fpirit  of  wine  is  ufed 
as  a  menftruum  for  effential  oils  and  to  form  a  variety  of 
tindures.  As  a  medicine  its  qualities  are  only  thofe  of 
the  volatile  alkali. 

SPIRITUS  AMMONIA  FOETIDUS. 
Lond, 

Telid  Sp'mt  of  .Ammonia, 

Take  of 

Proof-fpirit  of  wine,  fix  pints  j 

Sal  ammoniac,  one  pound  ; 

Afafcctida,  four  ounces; 

Vot-afh,  one  pound  and  an  half. 
Mix  them,  and  draw  oft  by  diftillation  five  pints,  with  a  flow  fire. 

Edinb. 

Take  of 

Vinous  fpirit  of  fal  ammoniac,  eight  ounces  j 
Afnfcctida,  half  an  ounce. 
Dige/l  in  a  clofe  vettel  twelve  hours ;  then  diftil  off,  whh  the  heat  of 
boiling  water,  eight  ounces. 

This  fpirit  is  reckoned  the  moft  ufeful  anti-hyfteric  me- 
dicine in  pradice.    Its  colour  is  improved  by  keeping. 

AQJTA  MELlSSii:  COMPOSITA. 

Compound  Balm  IVattr,  commonly  called  Eau  de  Carmes. 
Take  of 

Balm  in  flowers,  fre/h  gathered  and  cleared  from  the  ftalks,  two 
pounds  ; 

Lemon-pecl,  frelh,  as  foon  as  pared  from  the  fruit,  four  ounces  j 

Coriander  feeds,  eight  ounces ; 

Nutmegs, 

Cloves, 

Cinnamon,  each,  bruifed,  two  ounces  ; 
Angelica  roots,  dried  and  bruifed,  one  ounce  j 
Spirit  of  wine,  highly  rcftified,  ten  pints. 
Steep  the  feveral  ingredients  in  the  ipirit  four  or  five  days ;  and  then 
draw  off,  in  the  heat  of  a  water- bath,  ten  pints.    Reflify  the  diftilla- 
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tion  in  a  water-bath,  drawing  off  only  about  eight  pints  and  three 
quarters, 

SPIRITUS  ROR  ISM  ARINI.  ' 

Lord. 

9j>ii  it  of  Rojemary, 

Take  of 

Rofemiry  tops,  frerti  gathered,  a  pound  and  a  half; 

Proof  fpirit,  one  gallon 
Diftil  in  the  heat  of  a  water-bath  till  five  pints  are  come  over, 

'  Edinb. 
«  Take  of 

Flowering  tops  of  rofemary,  fiefli  gathered,  two  pounds; 

Reflili^d  fpirit  of  wine,  eight  pounds. 
Diftil  in  the  heat  of  bailing  water  till  (even  pounds  are  come  over.' 

This  preparation  is  beftcondudled  by  that  we  mentioned 
is  the  cold  Itate  under  the  clafs  of  waters.  The  Hungary 
water  is  a  fiinilar  preparation. 

SPIRITUS  LAVENDULJE  SIMPLEX. 
Lor,d. 

Simple  Spirit  of  Lavender. 

Take  of 

Lavender  flowers,  frefh  gathered,  a  pound  and  a  half ; 
Froof-fpirit,  one  gallon. 
Draw  off,  by  the  heat  of  a  wate-bath,  five  pints» 

Edinb.. 

*  Take  of 

Flowering  fpikes  of  lavender,  frefti  gathered,  two  pounds ; 
Redlified  fpirit  of  wine,  eight  pounds. 
D.aw  off,  by  the  hsat  of  boiling  water,  feven  pounds.' 

SPIRITUS  LAVENDUL.ffi  COMPOSITUS. 

Land. 

Compound  Spirit  of  La-vender, 

Take  of 

Simple  fpirit  f>f  lavender,  three  pints  ; 
Spirit  of  rofemary,  one  pint  j 
Cinnamon, 

Nutmegs,  each  half  an  ounce  ; 
Ked  faunders,  three  drams. 
Digeft  them  together,  and  then  ftrain  out  the  fp'itit  for  ufc. 

Edinh. 

»  Take  of 

Simple  fpirit  of  lavender,  three  pounds  ; 
Simple  fpirit  of  »ofemary,  onc  pound  ; 
Ciimamon,  one  ou'ice  j 
.  Cloves,  tvQ  drams ; 
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Nutmeg,  half" an  ounce; 
Rtd  faunders,  tlirce  drams. 
Macerate  l^iven  days,  and  ftrain.' 

This  is  a  grateful,  fragrant  cordial :  externally,  rubbed 
on  the  temples,  it  proves  a  powerful  iliniulus  to  the 
nerves  of  the  fkin :  internally,  it  is  givea  in  dofesofa 
^ea-fpoonful  as  a  ufeful  cordial. 

A  QJ.1  A  ODORIFERA. 
An  Odoriferous  Spirit,  CiilUd  S  weet  Ilonty  Wiater^ 

Take  of 

Coiiandtr  (■  eds, 

Honey,  each  uiie  pound  ; 

Cl  ive-,  an  ounce  and  a  half  j 

Nutmegs, 

Banzoine, 

Storax,  each  an  ounce  ; 
Vant'll  jes,  in  number  four  ; 
Yellow  rind  of  three  lemons ; 
French  brandy,  one  gallon. 
Digeft  ihife  ingredients  together  for  forty-eight  hours ;  and  then  diftil 
oft"  the  fpirit  in  balneo  mmx-    To  one  gallon  of  ih's  fpirit  add, 
Orange- flCwer  wafer. 

Role  water,  of  each  one  pound  and  a  half  j 
Ambergris, 

Mulk,  of  each  five  grains. 
Firit  grind  the  mulk  and  ambergris  with  feme  of  the  water,  and  after- 
waids  put  all  together  in  a  hx^e  mattrafs  ;  {hike  them  well,  and  let 
them  circulate  for  three  days  and  nights  in  a  g-nUe  heat  ;  then  fuffcr 
theii  to  cool,  filter  the  liqujr,  and  keep  it  clufe  ftopt  up  for  i*fe. 
This  water  is  a  ufeful  perfunrje. 

SPian  us  COCHLEARI^E. 

Edi'ih. 
^spirit  of  Scurvygrjfs. 

Take  of 

Frefh  fciirvygrafs,  bruifed,  ten  pounds ; 
Rectified  fpirit  of  wine,  five  pounds- 
Steep  the  herb  in  the  fpirit  f  >r  tv\eivs  hours  j  then  with  the  heat  of  a 
warer-bat!>,  diftil  off  five  pints. 

Thi>i  preparaticn  is  extremely  pungent,  and  its  dofe 
from  20  to  ?oo  drops  has  been  recommended  in  dropfy. 
Its  (jualicies  are  much  diminiOied  by  expofure  to  the  air. 

A  qj;  A  ANHALTlNA. 
jinkjlt  J-Fater, 

Take  of 

Turjentine,  fix  ounces; 
Qiibanum;  one  ounce  3 
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Aloes  wood,  three  ounces  j 

Cloves,  ' 

Cinnamon^ 

Cubebs, 

Rofetnary  flowers,  '  ^ 

Galangal, 

Maftich, 

Nutmegs,  each,  fix  drams ; 
Saffron,  two  drams  and  a  half 
Bay  berries. 

Fennel  feeds,  each  half  an  ounce ; 

Spirit  of  wine,  five  pints. 
Pulverife  thofe  ingredients  which  require  fuch  treatment,  and  digefl  the 

whole  with  the  fpirit  for  fix  days ;  thenjdiftil,  with  an  exceeding  gentle 

heat,  in  balneo  marlae  ;  the  liquor  which  runs  clear  is  to  be  feparated 

from  the  turbid,  and  kept  by  itfelf. 
Where  the  addition  of  mufk  is  required,  fifteen  grains  thereof  are  to  be 

tied  in  a  bag,  and  fufpended  in  the  head  of  the  ftill. 

It  is  ufed  externally  in  paralytic  and  rheumatic  affec- 
tions, and  internally  as  a  warm  cordial. 

AQUA  ABSINTHII  COMPOSITA. 
Compourd  fform-wocd  fFater. 

Take  of 

Calamus  aromatlcus. 
Orange-peel,  frefh, 
Cinnamon,  each  four  ounces  ; 

Roman  wormwood,  half  a  pound  J  , 
Mint,  three  ounces  \ 
Lefi'er  cardamoms. 
Mace,  each  one  ounce  ; 
French  brandy,  two  gallons. 
Having  bruifed  the  feeds  and  fpices,  and  cut  the  other  ingredients,  pour 
on  them  the  brandy,  and  after  fteeping  them  together  for  the  fpacc 
of  four  days,  diftil  oft' two  gallons. 

^  This  is  a  powerful  ftomachic. 

AQUA  CARVI  SPIRITUOSA. 

Edinb. 

Spirituous  Carazvay  JVafer, 

*  Take  of 

Caraway  feeds,  half  a  pound  j 

Froof-fpirit,  nine  pounds 
Macerate  two  days  in  a  clofe  veffei ;  then  pour  on  as  much  water  as 

will  prevent  anempyreuma,  and  draw  off  by  diftiliation  nine  pounds. 
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In  the  fame  manner  may  be  prepared  nine  pounds  of  fplrituous  diflilkd 
waters,  from 

Cinnamon,  one  pound ; 
Peppernaint  leaves,  a  pound  and  a  half ; 
Nutmeg,  well  beat,  two  ounces  j 
Jamaica  pepper,  half  a  pound. 

This  forms  a  pleafant  and  ufeful  cordial. 

AQJJA  ALEXETERIA  SPIR.1TU0SA, 
Lond, 

Spirituous  Alexeter'tal  Water, 

Take  of 

Spearmint  leaves,  frefh,  half  a  pound  ; 
Angelica  leaves,  fire/hj 

Sea  wormwood  tops,  frefh,  each  four  ounces  j 
Proof-fpirit,  one  gallon  ; 
Water,  as  much  as  will  prevent  burning. 
Diftil  oft' one  gallon. 

kqVh  ALEXETERIA  SP  IRITUOSA  CUIIl  ACETOr 

Land, 

Spirituous  AUxeterial  Water  ivitk  Vmegar. 

Take  of 

Spearmint  leaves, 

Angelica  leaves,  each  half  a  pound  j 
Sea-wormwood  tops,  four  ounces  j 
Proof-fpirit,  one  gallon  ; 

Water,  as  much  as  is  fufficient  toprevent  burning  j 
Vinegar,  one  pint. 
DilHl  the  frefli  herbs  with  the  fpiritand  water,  drawing  off  one  gallon  j 
^  to  which  add  the  vinegar. 

This  forms  a  ufeful  fudorific. 

AqUA  SEMINUM  ANISl  C0MP031TA, 

Lond' 

Compound  Anijeed  ffattr. 

Take  of 
Ani  feeds, 

Angelica  feeds,  each  half  a  pound  j 
Propf-fpirit,  one  gallon  ; 

Waier,  as  much  as  is  fufficient  to  prevent  burning. 
Draw  oft'  by  diflil'ation  one  gallon. 

The  medicine  is  appropriated  to  flatulent  complaints, 
^od  is  a  ufeful  cordial  in  debilitated  ilomachs,  where  di- 
geflion  is  impaired. 
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AQUA  CARMEtlTANA. 

Dar.. 

Carmaliie  IViJte  ,  ir  i^omj-ound  Balm  IVatcr. 

Take  of 

Frefti-gathered  leavs  of  balm,  a  ponna  and  a  l-aif  j 
The  recent  yellow  ;ind  of  lem^r.s,  four  ou  ices  \ 
Nutmeg, 

Corianderj  each  two  ounces  ; 
Cloves, 

Cinnamon,  each  one  ounce. 
The  in^red'en  s  being  fl'rccd  and  bruifed,  pour  upon  them 

RcftiHed  Ipiiit  of  wme  fix  pounds  j 

Balm  w  Iter,  three  pounds. 
Digeli^  for  three  days,  then  draw  off  fix  pounds  by  diftillation. 

This  is  the  fpirit  of  ratea,  and  to  have  it  fine,  a  fecond 
diftillation,  or  rather  re-decompofition,  is  neceffary ;  and  to 
give  ir  the  flavor  which  all  fuch  fpirics  acquire  by  keep- 
ing, it  fliouW  be  plui  ged  a  fliort  time  into  an  extreme  cold 
mixture,  as  pounded  ice,  and  lea  fait.  In  this  way,  by 
freezing  them,  are  the  diftilled  waters  much  improved. 

AQUA  CORTICUM  AURANTIORUM  SPIRlTUOSAt 

Lend. 

Spirituous  Orange-peel  Water, 

Take  of 

Outer  rind  of  Seville  orange-peel,  dried,  half  a  pound  ; 
Proof-fpirit,  one  gallon  ; 

Water,  as  much  as  is  fufficient  to  prevent  an  empyreuma, 
Diftii  oft" one  gallon. 

This  is  ufed  as  a  powerful  ftomachic  and  carminative. 

AQUA  BRYONIA  GOMPOSITA. 
Compound  Bryony  Water, 

Take  of 

Bryony  roots,  one  pound  ; 

Wild  valeiian  root,  fovir  ounces  j 

Penny -royal, 

Rue,  each  half  a  pound  ; 

Mugwort  leaves. 

Feverfew  flowers, 

Savin  tops,  each  one  ounce  j 

Orange-peel,  freft, 

Lovage  feed,  each  two  ounces; 

French  Liandy,  two  gallons  and  a  half. 
Kaving  cut  or  bruifed  ihofe  ingredients  which  require  fuch  treatment, 

fteep  them  in  brandy  four  dzys ;  then  draw  off  by  diftillation  two  gal- 
lons and  a  half  of  liquor. 

This  was  confidt  red  formerly  as  a  ufeful  ner  vousmedicine. 
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AQUA  VALERIANAE  COMPOSITA. 

Ed -.Kb. 

C:mJ>ound  yaler'ian  ffalcr. 

Take  of 

Wild  valerian  root,  a  pound  an  J  a  halfj 
Lovage  feed,  half  a  pound  ; 
Pennyroyal  leaves,  four  ouRces  J 
Savin  tops,  iwo  ounces; 
French  brandy,  two  gallons. 
Digeil  lor  two  days,  and  then  draw  off  by  diftillation  two  gallons. 

A  Qj;  A  SEMINUM  CAKDAMOMl, 
.  LcrJ. 

Cardamm  Seed  JVater, 

Take  of 

,  Lefler  cardamom  feeds,  freed  from  the  hufks,  four  ounces  J 
Proof-fpirit,  one  gallon  ; 

Water,  as  much  as  is  fufficient  to  prevent  burning, 
Dillil  oft' one  gallon. 

This  is  a  grateful  aromatic  cordial. 

A QJJ A  SEMINUM  CARUI. 
Lond 
Caruuay  Pf^ater, 

Take  of 

Caraway  feeds,  half  a  pound  j 

Proof-lpirit,  one  gal  on  ; 

Water,  as  much  as  will  prevent  burning. 
Diftil  oft' one  gallon. 

This  is  a  common  cordial  of  the  fliops. 

AQJJA  CINNAMONI  SPIRlTUQSA. 
Lofid. 

S^ii  ituoui  Cimamor.  Water, 

Take  of 

Cinnamon,  a  pound  ; 

Proof- fpi  I  it,  a  gallon  ; 

Water,  fo  much  as  w;ll  prevent  burning. 
Draw  oft"  by  diftillauon  one  gallon. 

The  fpirk  is  reckoned  more  agreeable,  and  poflVfllng 
more  of  the  real  flavor  by  addi.ig  to  the  aqua  cituiamomi 
jimplex  an  equal  part  of  proof-fpirit. 

AQJJA  JXJNIPERI  COMPOSITA. 
Lend. 

Compound  jfunifer  ffaier, 

Tflke  of 
Juniper  berries,  one  pound  } 
Sweet  fennel  feeds, 

Caraway  fe?ds,  each  an  ounce  and  a  half  j 
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Proof- fpirlr,  one  gallon; 

Water,  as  much  as  is  fufficient  to  prevent  burning^ 
Diftil  off  one  gallon. 

Edtnb. 

t  Take  of 

Juniper  berries,  well  brulfed,  one  pound  ; 

Seeds  of  caraway, 

fweet  fennel,  of  each  an  ounce  and  a  half; 

Proof-fpirit,  nine  pounds. 
Macerate  two  days ;  and  having  added  as  much  water  as  will  prevent  itl 

empyreuma,  draw  off  by  diitillation  nine  pounds.' 

This  fpirit  is  chiefly  to  be  ufed  in  cafes  of  dropfy  from 
fimple  debility,  without  any  fixed  obftruftion. 

AQUA  MENTHA  PIPERlTlDIS  SPiRlTUOSA. 

Lord, 

Spirituous  Pepermitit  fVater, 

Take  of 

Peppermint  leaves,  dry,  a  pound  and  a  half ; 
Proof-fpirit,  a  gallon  ; 

Water,  as  much  as  \t  Efficient  to  prevent  an  empyreuma. 
Draw  off  by  diftilUtion  one  gallon. 

This  preparation  is  much  employed  in  flatulent  cafeS, 
and  is  more  proper  than  the  water  in  violent  fpafms  from 
this  caufe. 

AQJJA  MENTHiE  VULGARIS  SPIRITUOSA, 

Lor.d. 

Sfmtvous  Spearrr.int  JVater, 

Take  of 

Spearmint  leaves,  dry,  a  pound  and  a  half ; 
Proof-fpirit,  a  gallon  ; 
Water,  as  much  as  will  prevent  burning. 
Diftil  off  one  gallon. 

This  is  a  ufeful  medicine  in  chronic  weaknefs  of  fto- 
mach  attended  with  reaching,  given  in  the  dofe  of  half  an 
ounce,  diluted  in  any  aqueous  liquor. 

AQUA  MIRABILIS, 

Take  of 

Cinnamon,  two  ounces ; 
Lemon- peel,  one  ounce  j 
Angelica  feeds, 
Leffcr  cardamom  feeds. 
Mace,  each  half  an  ounce  ; 
Cubebs,  two  drams ; 
Balm  leaves,  fix  ounces; 
French  brandy,  one  gallon. 
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Pour  the  IranHy  on  the  other  ingredients  bruifed :  and  after  digefting 
them  lor  four  days,  draw  off  by  diftillation  one  gallon. 

AQJ/A  AROMATICA,  VulgO  MIRABJLIS, 

Armath  Water,  cominoniy  called  y1<jua  Mirabilis, 

Take  of 

Cinnamon,  two  ounces  ; 

frefh  yfilow  rind  of  lemons, 

Angelica  feeds,  each  one  ounce  } 

Mace,  half  an  ounce; 

Peppermint,  three  ounces  j. 

Frencl)  brandy,  one  gallon. 
Di^eft  for  two  days,  and  then  diftil  off  one  gallon. 

AQJJA  PiPERIS  JAMAICENSIS  SPIR.ITVOSA, 
Sf  irituoui  yainaicf  Pcppe*  Wjter. 

Take  of 

Jam^ica  pepper,  half  a  pound  j 
Proof- fpirir,  three  ga<1ons  ; 

Water,  a  futiicient  quantity  to  prevent  an  empyreuma. 
Draw  oft'  by  dirtiltation  three  gallons. 

Thefe  three  waters  are  all  warm  cordials,  and  agree  in 
their  general  qualities. 

AQJJA  NUCIS  MOSCHATiB, 
Lend. 
Nutmeg  Water,' 

Take  of 

Nurmegs,  two  ounces  j 

Proof-fpirit,  a  gallon  ; 

Water,  as  much  as  Will  prevent  burning. 
Draw  off  by  diftillation  one  gallon. 

This  is  a  warm  cordial  prepared  by  the  diftiller,  and 
is  ufed  oftener  as  a  cordial  than  a  medicine. 

AQUA  POEONIi^  COMPOSITA. 
Compound  Peony  Water, 

Take  of 

Peony  roots,  two  ounces ; 

Wild  valerian  roots,  an  ounce  and  a  half  j 

White  dittany  root,  one  ounce} 

Peony  feeds,  fix  drams  ; 

Lilies  of  the  vallies,  frefti,  four  ounces  j 

Lavender  riowers, 

Rofemary  flowers,  each  two  ounces} 

BeCony, 

Marjoram, 

Rue, 

Sage,  tops  of  each,  one  ounce  ; 
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French  brandy,  a  gallon  and  a  half. 
Cut  or  bruife  thofe  materials  that  require  fuch  treatmcntj  fteep  tliem  four 
days  in  the  brandy,  and  then  diftil  over  a  gallon  and  a  hilt  of  lii^uor. 
This  was  formerly  efteemed  in  epilepfy. 

AQUA  ruLEGlI  SPlRlTUOSA. 

Lond, 

spirituous  Fenny-rcyal  Wattr, 

Take  of 

Penny-royal  leaves,  dry,  a  pound  and  a  half  j 
Profil-fpirit,  a  gallon  j 
"VV'ater,  as  nnuch  as  will  prevent  burning. 
Diftil  off  one  gallon. 

Spirit  of  penny«royal  is  a  good  deal  employed  as  a  car* 
ininative  and  antihylleric  medicine, 

AQUA  RAPHANI  COMPOSITA. 
Lond. 

Compound  HorJe*radip  Water, 

Take  of 

Garden  fcurvygrafs  leaves,  fre/h,  four  pounds  } 
Horferadilh  root,  frelh. 
Orange-peel,  frefh,  each  two  pounds  \  ' 
NutiTiegs,  nine  ounces; 
Proof-fpirit,  twO'gallons; 
Water,  fufficient  quantity  to  prevent  burning. 
Draw  of  by  diftillation  two  gallons. 

Edinb. 

Take  of 

Horfeiadilh  root, 

Gardtn  fcurvygrafs,  fiefli,  each  three  pounds  ; 
Orange  peel,  freffj, 
Juniper  bcn'ies, 

Canella  alba,  each  four  ounces ; 
French  brandy,  three  gallons. 
Sleep  the  juniper  berries  and  canella  alba  in  the  fp'irit  for  two  days 
then  draw  oft'  three  gallons. 

This  is  an  elegant  fpirit,  though  fomewhat  difagree 
able  in  the  flavour.  It  is  ufed  as  a  powerful  antilcorbutic 
though  we  fhould  very  much  doubt  its  efficacy  in  thi 
refped. 

AQUA  VULNERARIA,  feu  AQUA  C  AT  A  P  U  L  T  A  R  U  M  , 

\  Pharm.  Urgent. 

Ar^ucbujadc  Water» 

Take  of 

Comfrey,  leaves  »nd  root, 

Sage, 

Mugwort^ 
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Buglofs,  each  four  handfuls  5 

Be  ony, 

Sanicle, 

Ox-eye  daify. 

Common  daily, 

Greater  figwort, 

Plantane,  ^ 

Agrimony, 

Vervain, 

Wormwood, 

Fennel,  each  two  handfuls  } 

St.  John's  wort, 

Long  birthwort, 

Orpi  e, 

Vernn-ca, 

LeITer  centaury^ 

Miltoil, 

Tobacco, 

Moufe-ear, 

Mint, 

,  HyfTop,  each  one  handful ; 
Wine,  twenty-four  pounds. 
Having  cut  and  bruifed  the  herbs,  pour  on  them  the  wine,  an<3  let  them 
lland  together  in  digeftion,  in  horfedung,  or  other  equivalent  heatj 
for  three  days :  aften^'ards  dUtil  in  an  aiemb'c,  with  a  moderate  fire. 

This  celebrated  water  is  chiefly  againlt  external  wounds 
and  ulcers. 

Class  III.    Inflammables > 

FLORES  SULPHURIS  LOTI. 

Land, 

Wajhcd  Floivtrs  of  Sulphur, 

Take  of 

Flowers  of  fulphur,  one  pound  5 

Diftiiled  water,  four  pi'its 
Boll  the  flowers  of  fulphur  a  little  whi'e  in  the  dlftilled  water;  then 

pour  oft'  this  water,  and  wa(h  of  the  acid  with  cold  water ;  laftly,  dry 

the  flowers. 

The  wafhing  of  the  folpbur  is  here  direded  for  the  pur- 
pofe  of  freeing  it  of  any  fuperfluous  acid  acquired  in  their 
preparation,  and  which  is  apt  to  irritate  the  bowels  whca 
ufed  as  a  medicine. 

KALI  SULPHURATUM, 
Lond, 
S:n'fburate(I  KalU 

Take  of 

Flowers  of  fulphur,  one  ounce  j 
Kali)  five  ounces. 
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JV:ix  the  fait  with  the  mcUsd  fulphur,  by  frequently  ftiiring,  until  they 
unite  in  an  uniform  mafs 

In  this  preparation  part  of  the  fulphur  is  diffipated.  It 
poff  'JTc  s,  35  amediciae,  a  foetid  fmell  anl  naufeous  tafte.  It 
iias  been  ufed  in  natural  complaints  in  the  form  of  fyrup, 
though  now  exploded.  It  is  alfo  applied  to  cutaneous  dil- 
eafes,  as  h-erpes  and  pfora,  particularly  in  the  form  of  oint- 
ment, and  as  a  wa(h  in  cutaneous  difeafes.  It  forms  a 
powerful  antidote  to  mercurial  poifons.  It  imparts  a  rich 
colour  digerted  in  alcohol. 

OLEUM   SULPHURATUM   et   PETROLEUM  SULPHU- 

RATU  M. 
Lond. 

Sulphurated  Oil  and  Hulpburated  PctroUum, 

Take  of 

flowers  of  fu'phur,  four  ounces  ; 

Olive  oil,  fixieen  ounces. 
Boil  the  flowers  of  brimftone,  with  the  oil,  in  a  pot  fllghtly  covered,r 

until  they  be  united. 
In  tht  fime  manner  is  made  fulphurated  petroleum. 

Thefe  articles  ftand  in  place  the  former  fulphurated 
balfams,  and  the  latter  may  be  made  by  adding  to  the 
prefent  preparation  fo  much  of  any  of  the  eflential  oils  as 
gives  it  a  fufFicient  impregnation.  Though  formerly 
much  recommended  in  peftoral  complaints,  they  are  now 
entirely  out  of  repute.  The  dofeof  the  fimple  prepara- 
tion is  from  lo  to  40  drops  of  the  balfam  ;  that  of  the 
compound  lefs.  Their  external  ufe  to  foul  gleets  and  ul- 
cerations form  their  moH  frequent  mode  of  application. 

SULPHUR  PRECIPITATUM. 
Lond, 
Precipitated  Sithltur, 

Take  of 

Sulphurated  kali,  fix  ounces ; 

DiHillcd  water,  one  pound  and  a  half;  ' 
.Vitriolic  acid,  diluted,  as  much  as  is  fufHcient. 
Foil  the  fulphurated  kali  in  the  diftilled  water  untU  it  be  diffolved. 
Filter  the  liquor  through  paper,  to  which  add  the  vitriolic  acid. 
"Wafh  the  precipitated  powder  by  often  pouring  on  water  till  it  becomes 
infipid. 

This  preparation  differs  only  in  colour  from  the  pure 
fulphur.  From  this  colour  its  folution  has  been  termed 
Lac  Sulphuris. 
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EJ/ential  Oils. 

Eflential  oils  are  only  the  produdt  of  odorous  fub- 
ilances,  and  the  quantity  procured  from  diiferent  articles 
of  this  cals  cannot  be  previoully  determined  from  the  ap- 
parent fenfible  qualities  of  the  fubllance,  and  it  is  very 
much  influenctd  by  the  foil  and  fealon  in  the  fame  fubllance 
in  a  confiderable  degr-'C.  Thus  dry  foil  and  warm  fum- 
mers  are  the  moil  favourable  to  procuring  much  of  this 
proJud,  and  a  moderaie  e.Jiccation  of  the  fubllance 
Will  alfo  facilitate  its  extrication. 

In  diredling  the  dillillatioii  various  circumflances  re- 
quire attention. 

8.  The  firll,  is  the  quantity  of  water  to  be  ufed,  which 
muft  be  here  regulated  by  that  of  the  material.  Thus  when 
the  hair"  of  the  cavity  of  tlie  vellel  is  filled  with  the  fub- 
•ftance,  as  much  water  Ihould  be  added  as  may  occupy  two 
thirds  in  height. 

2.  The  next  circiimftance  is  the  maceration  of  the  iub- 
ftance,  fo  that  the  fltiid  may  penetrate  every  part  of  it  ; 
and  in  order  to  this  taking  place,  the  fubftatice  fhoa'd  be 
reduced,  if  wood,  to  coarfe  pov^'der ;  if  ieeds,  ilightly 
•bruiTed  ;  and  the  time  allotted  for  this  operation,  acvOid- 
ing  to  the  texture  of  the  fubllance,  iliould  be  from  a  week 
or  two  to  the  fame  number  of  day?. 

3.  The  third  circumftance  is  tiie  addition  of  a  flight 
ferment  for  a  few  days,  with  half  their  quantity  of  watt  r, 

4.  The  fourth  is  accommodating  the  inllruincnt  of  dif- 
tiliation  to  the  nature  of  the  fubllance  :  thus,  fome  fub- 
llances  do  bell  with  the  co.nmon  iVili  ;  others  require  a 
large  low  head,  having  a  rim  or  canal  round  it,  to  detain 
the  oil  in  its  full  afcent. 

5.  In  the  management  of  the  heat  it  fhould  be  raifed 
quickly  to  keep  the  water  flrongly  boiling,  though  the 
degree  of  heat  is  fomewhat  regulated  by  the  nature  of  the 
fubilance,  as  fome  fubilances  require  lefs  of  it  than  others. 
Jn  the  former  cafe  the  producls  are  termed  pcnderous 
oils,  in  the  latter,  light  oils;  and  to  prefeive  their  fra- 
grance, the  fubitiiace  which  gives  out  the  latter,  is  not  im- 
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merfed  in  the  water  of  the  ttilUbut  fufpended  immediately 
above  it  in  a  bafket. 

6.  The  water  which  cpmesover  in  diftlllaiion  fliould  b 
employed  a  fecond  time  for  the  fame  purpofe,  and  no. 
that  tainted  with  empyreuma  which  remains  in  the  ftill, 

7.  In  diftilling  different  oils  cleanlinefs  fliould  be  obo 
ferved,  that  no  impregnation  may  be  received  from  eact 
other. 

8.  After  dlftillatlon  the  oils  fliculd  be  allowed  to  flanci 
uncovered  till  they  lofe  theii  fiery  odour,  and  then  corkeci 
clofe  till  ufed. 

9.  The  qualities  of  effentlals  o'ls,  when  loft,  may  bti 
reftored  in  the  manner  formerly  pointed  out,  p.  iz6. 

10.  Elfential  oils  agree  only  in  two  general  circiimj 
fiances,  their  pungency  and  heat.    They  differ  in  theii 

'  individual  qualities,  according  to  the  nature  of  the  fub-* 
ftance  from  which  they  are  taken. 

1 1.  The  degree  of  their  pungency  and  heat  cannot  alfc' 
be  judged  of  a  priori  from  the  fenfible  qualities  of  thci 
fubjed  from  rthich  they  are  taken. 

12.  In  medicine  effential  oils  are  chiefly  employed  as 
coriedlors  cf  difagreeable  medicines,  particularly  in  their 
junftion  wiih  refinOus  purgatives,  fo  as  to  make  them  fit 
eafy  on  the  (tomach. 

13.  Effential  oils  are  exhibited  by  triture  with  fugar^- 
which  renders  them  foluble  in  fyrups  and  mucilaginous; 
liquors,  and  in  this  f6rm  they  are  prefcribed. 

Their  general  effeds  as  medicines  are,  wlsen  pungent,, 
powerful  ftimulants  in  palfy  and  chronic  rheumatifm,, 
and  in  local  affedions  of  pain  or  fwelling,  where  there  iss 
no  adlive  inflammation. 

OLEUM  ABS1NTHH  ESSEKTIALE. 
L.  E. 

Effential  Oil  of  the  Leaves  of  M'^ormwood. 
This  oil  is  recommended  as  a  mild  anodyne,  diffolved  inn 
fpirit  of  wine  in  the  proportion  of  a  dram  to  the  ounce, , 
and  feven  or  eight  drops  forming  3  dofe  ;  externally,  ic ; 
h  chiefly  employed  as  a  vermifuge. 
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OLEUM  SEMINUM  ANETHI  ESSENTIALE. 

Lord- 

Effential  0  I  of  Dill  Seeds . 

Is  ufeful  in  flatul'.-nce  and  cholic  from  one  to  four  drops, 

OLEUM  SEMINUM  ANISI  ESSENTIALE, 
L.  E. 

EJJ'entia!  Oil  cj  Anmjted. 

It  is  fuperior  to  the  former  for  the  fame  purpofe,  and 
may  be  taken  in  fifteen  or  twenty  drops. 

OLEUM   SEMINUM  CARUI  ESSENTIALE. 
L.  E. 

EjJ'tnnal  Oil  cf  Caraivay  Seeds. 

Is  a  powerful  carminative  and  diuretic.  Three  drops^ 
are  a  dofe. 

OLEUM  CARyOPHYLLORUM  AROMATICORUM  ESSEN- 
TIALE, 
L.  E. 
EJeniial  Oil  of  CUves: 
The  genuine  oil  of  cloves  is  mild,  and  may  be  fafely 
taken  diluted  to  ten  or  twelve  drops,  as  a  ftomachic  and 
llimulant. 

OLEUM  FLORUM  C  H  A  M  iE  M  E  L  I  ESSENTIALE. 

Loxd. 

EJfenUal  Oi!  of  Ch.m:mi/e  Flowrs. 

Is  given  in  nervous  cales  in  a  few  drops,  and  is  alfo 
ufed  as  a  vermifuge. 

OLEUM  C  I  N  N  A  M  0  M  I . 
L  E. 
Oil  c/Ci  .ration. 

Is  a  powerful  nervous  meditiiie  and  rellorative,  in  dofes 
of  two  or  three  diop?. 

OLEUM  SEMINUM  CYMINI  ESSENTIALE. 

Lond. 

Effer.t'ial  Od  of  Cummin  Steds. 

Th\s  Is  employed  in  nervous  cafes  in  a  dc/e  of  two  or 
three  drop?,  being  reckoned  alfo  diuretic. 

OLEUM  SEMINUM  F^-ENICULI  ESSENTIALS. 

Ediri,. 

EJJi'iitial  Oil  of  Fennel, 

It  Is  a  u''eful  carminative,  given  in  dofes  from  two  or 
three  to  twelve  drops. 
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OLEUM  BACCARUM  JUNIPERI  ESSENTIALE. 

L.  E. 

EfTcr.tiul  Oil  of  yuniper  Ferries. 

Is  more  ftimulant  than  the  former,  but  given  in  the  fame 
cafes. 

OLEUM  FLORUM  LAVENDUL^  ESSENTIALE. 

L.  E. 

EJj'cntial  Oil  of  Lavender  Flowers. 
Is  a  medicine  of  great  worth  externally  and  internally 
in  all  afttdlions  of  the  nervous  fyftcm.    The  dofe  from  i 
one  drop  to  five  (\r  fix. 

ESSENTIA  LIMONUM. 
[L.] 

OLEUM  CORTICUM. 
[L.] 

F-ffence  of  Lemcr.s,  or  the  Ejjential  Oil  of  Lntioi:  Peel. 

It  is  a  pleafant  cordial  and  perfume,  and  ufcd  in  the" 
preparation  of  othrr  medicines. 

OLEUM  MAJORAN^  ESSENTIALE. 

Land. 

EJfential  Oil  of  Marjoram  Leaves. 

This  oil  is  foppofed  to  poffefs  a  fpccific  adion  In  ute-- 
rine  difeafes  attended  with  relaxation,  and  it  is  given  in  at 
<iofe  of  one  or  two  drops. 

OLEUM  MENTH-ffi  ESSENTIALE. 
L.  E. 

EJential  Oil  of  the  Lea-vcs  of  ammon  M'm. 

Is  a  ufeful  Itomachic  medicine  in  weakuefs  of  the  or-- 
gan,  in  a  dofe  of  two  or  three  drops. 

OLEUM  MENTHA  PIPERITIDIS  ESSENTIALE^ 

L.  E. 

F.ffential  Oils  of  the  Leaves  of  Peppermint. 

This  oil  is  the  moft  ufeful  of  all  carminatives,  in  ihe 
dofe  of  a  drop  or  two. 

OLEUM  NUCIS  MOSCHAT^  ESSENTIALE. 

L.  E. 

Ejjential  Oil  of  Nutmegs. 

PofTefles  all  the  flavor  and  aromatic  virtues  of  ihe  ff  ice 
for  which  it  is  ufed. 
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OI.Sl'M  OR  I  CAN  I  ESSENTIAtE. 

L.  E. 

FJJ'ential  Oil  of  the  Leaves  of  Origanum.  « 

This  oil  is  chiefly  as  a  caullic,  and  for  tooth-ach,  * 

OLEUM  ESSEKTIALE  PIFERIS  JAMAICENSIS. 

Edir.b. 

Effential  Oil  of  Jamaica  Ptfy^er.  f 

This  oil  is  cheaper  than  that  of  nuimegs,  and  ufed  for 
the  fame  purpofe. 

OLEUM  PULE  Gil  ESSENTIALS. 

£  iir:h. 

EJJintial  Oil  of  Fenny- Rcyal. 

This  oil  is  ufed  in  hyfteric  cafes,  ia  a  dofe  of  one  to  five 
drops. 

O'LEVM  RORISMARINl  ESSENTIALE. 
L.  E. 

Effential  Oil  of  Rojemary. 

It  is  very  fragrant,  and  recommended  in  nervous  com- 
plaints in  the  dofe  of  a  few  drops. 

OLEUM  LICNII  ESSENTIALE. 
L,  E. 

Ejfential  Oil  of  RiioiHtm. 

Thii  is  ufed  principally,  from  its  odoriferous  quality,  as 
perfume. 

OLEUM  R  UT^  ESSENT  I  A  LE. 
L.  E. 

Ejjlr.tiel  Oil  of  Rue  l-cavcs. 

Js  a  powerful  anci-liyfteric  and  enicienagoguc. 

O  L  li  U  M  SABINE.  ESSENTIALS. 
L.  E. 

EJJintial  Oil  of  Sar  in  Leaves. 

PoiTcfTes  the  fame  qualities  as  the  former,  in  a  dole  of 
wo  or  three  drops, 

OLEUM  SASSAFRASS  ESSENTIALE, 
L.  E. 

Efeitiai  Oil  of  Safafra: 

Is  a  powerful  fndorific  and  alterative,  given  from  one 
rop  to  eight  for  a  dofe. 

Vol.  in.  Bb 
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OLEUM  TEREBINTHIN/E. 
Lor.d.  Ed'w. 
•  Oil  if  Turpen:ine, 

^his  is  a  hot  Simulating  medicine,  and  given  as  a  fu-  ■ 
dorific  and  diuretic,  in  two  or  three  drops.    In  larger  dofes 
it  excites  perfpiration,  and  is  given  with  honey  in  iciatica  ; 
externally,  it  is  applied  in  chronic  rheumatifm,  fwellings 
of  various  kinds,  and  paiTive  hemorrhages. 

Class  iV.  Salts. 

ACIDUM   VITRIOLJCUM  DILUTUM. 
Lond. 
Diluted  VttricHc  Add. 

Take  of 

Vitriolic  acid,  one  ounce  by  weight ; 
Diftilled  warer,  eight  ounces  by  weight. 
Mix  them  by  degrees. 

ACIDUM  VITRIOLICUM    DILUTUM,  'VtdgO  SPIRITUS  ' 
VxTRIOLI  TENUIS. 
Edin. 

Diluttd  Vttriolic  Acid,  commonly  called  Weak  Sfirit  of  Vitnol, 
Take  of 

Vitriolic  ac'id,  one  part  j 

Wa;er,  feven  parts. 
Mix.  them.- 

ACIDUM  NITROSUM. 

Lond.  I 
Nitrous  /icid. 

Take  of 

Purified  nitre,  fixty  ounces ; 

Vitricl'C  acid,  by  weight,  twenty-nine  ounces. 
Mix  and  diftll. 

The  fjecific  giavity  of  this  acid  is  to  that  of  diftilled  water  as 
1,550  io  1,000. 

ACIDUM    NITROSUM,  'VlllgO   SPIRITUS  NITRI, 

Edn. 

Nitron:  Acid,  commonly  called  Spirit  of  Nitre. 

Take  of 

Pureft  nitre,  bruifed,  two  pounds  ; 
Vitriolic  acid,  one  pound. 
Having  put  the  nitre  into  a  glafs  retort,  pour  on  it  the  icid  ;  then 
diflil  in  a  fand-hejt,  gradually  increafing  the  firs  till  the  fand-pot 
becomes  of  a  dull  ted  colour. 
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Ths  fpecific  gravity  of  it  to  that  of  water  ought  to  be  as  1,550  "to 
I, coo. 

It  has  becti  given,  diluted  with  any  convenient  vehicle, 
as  a  diuretic,  in  dofes  of  from  ten  to  fifty  drops. 

ACIDUM    NITROSUM  DILUTUM, 

hond.  Edinb, 
Diluted  Nitrous  Acid. 

Take  of 

Nitrous  acid, 

Diftilled  water,  each  equal  weights. 
Mix  them,  taking  care  to  avoid  the  noxious  vapours. 

ACIDUM  MURIATICUM. 

Lond. 
Muriatic  Acid. 

Take  of 

Dry  fea-falt,  ten  pounds  ; 

Vitriolic  acid,  by  weight  fix  pounds; 

Water,  by  weight,  five  poundf. 
Add  the  vitriolic  acid,  firft  mixed  by  degrees  with  the  water,  tO  the 

fait ;  then  dittil. 

The  fpecific  gravity  of  this  acid  is  to  that  of  diftilled  water  as  1,170 
to  1,000. 

ACIDUM    MURIATICUM,    'VulgO    SPIRITUS  SALINJ* 

M  A  R  I  N  1 . 

Edin. 

Muriatic  Acid,  commcniy  called  Sj>iril  of  Sta-Salt, 

Take  of 

Sea-falt,  two  pounds; 

Vitriolic  acid, 

Water,  each  one  pound. 
Let  the  fait  be  rir(t  put  into  a  pot,  and  brought  to  a  red  heat,  that 

the  oily  impurities  may  be  confunied  ;  then  put  it  into  the  retort  ; 

next  mix  the  acid  with  the  water,  and  when  the  mixture  has 

cooled,  pour  it  upon  the  fait.    Laftly,  diftil  in  a  fand  bath,  with  a 

middling  heat,  as  long  as  any  aciJ  comes  ever. 
The  fprcific  gravity  of  this  acid  is  to  tliat  of  water  as  1,170  to  1,000. 

It  is  ufed  chiefly  as  a  menftruum  for  the  making  of 
other  preparations  ;  fometimes,  likewife,  it  is  given,  pro- 
perly diluted,  as  an  antiphlogiftic,  aperient,  and  diuretic, 
in  dofes  of  from  ten  to  fixty  or  feventy  drops. 
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A  C  E  T  U  M    D  J  S  r  J  L  L  A  1  U  M . 

Land, 
Diflilkd  Vinegar. 

Tike  of 

Vip.rgar  five  pints. 
DifHi  with  a  i;cnllc  fire,  in  g'^fs  velFrls,  fo  long  as  the  dropj  fall  fieC 
tfova  empyreuma. 

ESn. 

Let  eiijht  pounds  of  vinegar  be  diftilled  in  ghfs  veflels  with  a  gentle 
heat.  Let  the  two  firll  pounds  that  come  over  be  tlirown  away, 
as  containing  too  much  waier  ;  let  the  four  pounds  next  foJInwing 
be  referved  as  the  dilUlled  vinegar.  What  remains  is  a  ftill  ftronjyrr 
acid,  but  being  too  much  burnt  is  unfit  for  ufe. 

Their  princip.fil  difference  from  the  mineral  acids  con- 
fifts  in  their  being  milder,  Jefs  liimuiating,  lefs  difpoftd 
to  affedl  the  kidneys  and  promote  the  urinary  fecreiions, 
or  to  coagulate  the  animal  juices.  7'lie  matter  left  after 
the  diftillation  in  glafs  veflels,  though  not  U'fed  internally, 
would  doubtlcfs  prove  a  ferviccable  d.etergent. 

AC*TUM  CONCENTRATUM. 
Sun  • 

Concentrated  Vinegar. 

Let  white  •wIbc  vlnepar  be  fro7en  in  a  wooden  vefTel  in  cold  winter 
weather  ;  and  let  the  fiuid  fepaiated  fioni  the  ice  be  prelcrxsd  for  ufe. 
It  may  be  confideied  as  fufticicntly  (I'ei'g,  if  one  dr.ichm  of  it  be 
capabie  of  faturating  a  fcruple  of  tlie  fixed  vegetable  aikdli. 

ACIDUM  AOETOSUM4 

Led. 

Take  of 

Veriiigris,  In  coarfe  powder,  two  pounds. 
Dry  it  perr'cdly  by  mcars  cf  a  wa-.qr-ha     faturateJ  witli  fea.fAlt  j  then 

liidil  it  in  a  fand-bath,  and  di(til  ihe  liquor  a  feeond  lime. 
Its  fpccific  grjv  ty  is  to  that  of  dilfiUed  water  as  1,050  to  1  ,oco. 

AODUXI    TARTARI  CRYSTALLiSATUM. 

Cryjlaliisied  j-icid  of  Tartar. 

Take  of 

Preiiarcd  cSalk,  frequintly  wafhed  with  warm  water,  two  pouni^  ; 
Sprioij  water,  ihirty-two  pounds 
After  ilighl  boiling^  by  degrees  aid  of  cream  of  tartar  feven  flo^-ii.;*, 
cr  as  much  as  is  fu-'iici.-iii  for  Idturi.jon.    Rcir.o.  rg  the  v;ncr 
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from  the  (ire,  Itt  It  (land  for  h»!f  an  hour,  then  CAut5ouD»  pour  otf 
the  clear  I'q'ior  into  a  glafs  vclVrl.  W'aih  the  refiduum  or  tattareTiis 
iclenites  by  pourit;g  water  on  it  ihrce  nr  fjur  times.  To  this  fL-fi- 
duum  aftfrwirds  add  of  weak  vitriolic  acid  (confifting  of  one  (a;t 
of  i>rong  arid,  and  el^h'.  of  w.iter,)  fifc-r- 1  pnu-ids  :  let  it  bs  di(?e!t.'.( 
for  a  day,  frequently  Itl.ring  it  sviih  a  woiiJca  Ipitula.  Aftei  thir 
pour  the  acid  liquor  into  a  glafs  velRl :  bat  with  the  reliduam  m^x 
lixteen  pounds  of  fpring  wa'er  s  drain  it  through  paper,  anri- ajain 
pour  water  on  tlie  refiduum  till  it  become  infipiJ.  Let  the  acid 
Jiqujrs  mixed  togechtr  in  a  ;.',lafs  %'e(ifl.  be  boiled  to  the  conrilieiic 
of  a  thin  fyrup  ;  which  being  fl'air.eJ,  muft  be  put  into  larrhi-n 
▼cU'els,  and  evaporated  in  a  fand-hcat,  fill  the  acid  concretes  into 
Gender  cryfta's ;  obferving  to  bfalc,  every  two  hours,  the  f.iline 
pillicle  formed  on  the  furface  of  the  liquor  Juring  the  evaporation; 
The  cryftals  beinj;  at  length  fully  dried,  muft  be  kept  in  a  well 
ft'.^pped  gi  lls  phiaJ. 
If  before  crvlialliz'^'ion  a  llttit  of  the  inrpiffitcd  acid  liquor  be  dilute>.l 
with  four  times  its  qiianirty  of  pure  wv^r,  and  a  few  drops  of  ace- 
tattd  lead  be  put  into  if,  a  whit'^  fedimeot  will  ima'.ediateiy  be 
depofited.  Jf  a  few  drops  of  the  diluted  nitrous  acid  b.-  then 
added,  the  mixture  will  l.ccome  limp'd  if  the  tartareous  liquor  be 
puie  and  entirely  free  from  the  vitriolic  ?cid  j  but  if  it  be  not,  it  will 
jemain  white.  This  f.iul"",  however,  m'-y  be  coircflcd,  if  tiie  acid 
of  tartar  be  diluted  with  fix  pounds  of  w,ncr,  and  a  few  ouuces  of 
rhs  tartareous  felenite  be  added  to  it.  After  this  it  may  bs  digefted> 
fttained,  ai,d  cryftallized. 

ACIDVM    TARTARl  DISTILLATUM. 

DiftUhJ  Jcid  k/ Tartar. 

jet  poundci  crtide  tartar  be  put  into  a  tubulated  earthen  or  iron  retort 
till  it  filif  about  tw')  thiids  of  it,  and  let  djililbtion  b;  performed 
ISy  gradually  increafing  the  heat.  Into  the  rrcip^cnr,  which  (hauld 
be  very  Urge,  an  acid  liquor  will  pafs  over  t.i^ether  with  the  oil  j 
which  being  fcpar.jtcd  from  tl>e  oil,  mult  a^.iin  be  diftilled  from  a 
g'afs  retort. 

'f  fhe  re.lduam  containeJ  in  the  earthen  or  iroa  retort  be  diluted  with 
water,  ihained  through  pjper.  aid  b /it^d  to  drynefs,  it  gives  wh  it 
is  c.<l)ed  the  alkali  of  tarfar.  If  this  do  not  appear  white,  it  may  be 
made  fj4>y  burniog,  fotu'ron,  ftraii)ing,aiid  evaporation. 

A  qy  AAERISFIXl. 

M- 

Aerattd  Water. 

Let  fprtng  water  he  faturated  wi  h  the  fixed  a!r,  or  atrial  acid,  ariiin^ 
ftBin  a  loiution  of  chalk  i'l  vitriolic  acid,  or  in  any  firailar  a<;id. 
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Water  may  be  alfo  impregnated  by  the  fixed  air  riling  from  fe.  merit- 
ing llcjuors. 

Water  properly  impregnated  with  the  aerial  acid  has 
an  agreeable,  aciduloui  tafte.  It  is  often  employed  with 
great  advantage  in  the  way  of  common  drink,  by  thofe 
who  are  fubjedt  to  llomach  complaints,  and  by  calculous 
patients.  But,  befides  this,  it  furnifhes  an  excellent  ve- 
hicle for  the  exhibition  of  many  other  medicines. 

AqUA    ALKALlNA  AERATA. 
Aerated  jilkalitie  Wattr. 
Let  a  folution  of  two  ounces  of  vegetable  alkali,  in  a  gallon  of  water, 
be  f.uura(ed  with  fixed  air. 

This  aerated  allcaline  water  has  been  found  very  fcr- 
Ticcable  in  calculous  and  gouty  cafes. 

PLORES  BENZOES. 

Lend, 
Flowcri  oj  BenKo'mtt 

Tike  of 

Benzoine,  in  pow;lcr,  one  pound. 
Vu' it  into  an  earihen  pot,  p  aced  in  fand  ;  and,  with  a  fl  >w  fire, 

I'ub'ime  the  flowers  in'o  a  paper  cone  fitted  to  the  pot. 
If  :he  flowers  be  of  a  yellow  colour,  mix  them  with  white  clay,  and 

fublime  them  a  fe:ond  time. 

ACIDUM    BENZOI  N' ICUM,  njulgO   FLORES  BENZOINMt 

Edln. 

Berzoinic  And,  commonly  called  Flowers  of  Beitxoin, 

J*ut  any  quantity  of  powdered  benzoine  into  an  earthern  [ot,  to  which, 
after  fitting  it  with  a  large  conical  paper  cap,  apply  a  gentle  heat,  that 
the  flowers  mjy  lubTme.  Jf  the  flowers  be  impregnated  with  oil, 
let  them  be  purified  by  folution  in  warm  waxr  and  cryftaHiza::on. 

SAL  FENZOES. 
Salt  CiJ  Benzwie. 

Take  of 

Ben/.o'n?,  in  fine  po\vder, 

Quicklime  powd-  red,  each  half  a  pound  j 

'\\'ater,  f  >ur  pounds. 
Boil  them  gently  for  a  quarter  of  an  hour,  and  filter  the  liquor,  while 

warm,  through  paper.    Add  to  the  refiduuni  four  pounds  more  of 

water.   Boil  and  filter  this  l  ^uor  as  the  former.    Mix  thtfe  a:id  boil 
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them  in  a  tin  veflel  do.vn  to  t^vo  p  )unds.  When  cold,  pour  it  into 
a  glafs  vell'el,  a  id  drop  into  it  fome  muria:ic  acid  as  long  as  any 
precipitate  is  formed.  After  Handing  a  while,  pour  oft'  the  cirar 
liquir  :  vvafli  the  precipitate  with  cold  water,  and  dry  it  on  filtering 
paper. 

Tnefe  flowers,  when  made  in  perfedion,  have  an  agree- 
able taile  and  fragrant  fmell.  They  totally  difl'olve  in 
fpirit  of  wine  ;  and  likewife,  by  the  aflillance  of  heat,  in 
water.  By  the  mediation  of  iugar  chey  remain  fulpended 
in  cold  water,  and  thus  form  an  elegant  balfamic  fyrup. 
Some  have  held  them  in  great  eftepm  as  pedoral  and 
fndorific,  in  the  dofe  of  half  a  fcruple  or  more  :  but  ac 
prefent  they  are  rarely  ufed,  on  account  of  the  ofFenfive 
oil  with  which,  as  ufually  prepared,  they  are  tainted. 

,Tbey  enter  the  ccmpolition  of  the  paregoric  elixir,  or 
tWura  opii  camphorata,  as  it  is  now  called. 

HXXVA   E  TARTARO,  VulgO  SAL  TARTAR!. 

Ed-n. 

Lixive  ofTartar,  commonly  called  Sa!t  of  Tartar. 

Take  of 

Tartar,  what  quantity  you  pleafe. 
Roll  it  up  in  a  piece  of  moift  bibulous  paper,  or  put  it  into  a  crucible, 

■  and  burn  it  to  a  coal ;  next,  having  beat  this  coal,  calcine  it  in  an 
open  crucible  with  a  moderate  heat,  taking  care  that  it  do  not 

'  m-.It,  and  continue  the  calcination  till  the  coal  becomes  of  a  white, 
or  at  leaft  of  an  a(h  colour ;  then  dinblve  it  in  warm  water  ;  ftrain 

•  the  liquor  through  a  cloth,  and  evaporate  it  in  a  clean  iron  velFcl  ; 
diligently  ftirring  it  towards  the  tnd  of  the  procefs  with  an  hoii 
fpatula,  to  prevent  it  from  flicking  to  the  bottom  of  the  veiflel.  A 
very  wh'te  fall  will  remain,  which  is  to  be  left  a  little  longer  on  the 
fire,  till  the. bottom  of  the  vefiel  b- comes  :imoft  red.  Laflly,  when 
the  fait  is  grown  i.t»;d,  let  it  be  put  up  in  glafs  veflels  well 
flopped. 

KALI  PR^PARATUM. 
LonJ. 
Prtparcd  Kail. 

Take  of 

Por-irti,  two  pounds ; 

Boiling  diflilled  witcr,  three  pints. 
Dillolve  and  filler  thiough  paperj  evapcrate  the  liquor  till  a  pellicle 

appeirs  on  the  furface ;  then  fee  it  afide  for  ii  hours  that  the 

oeuiral  falts  naay  cryftalliie  ;  after  which  pour  oyt  the  liquor,  and 
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boil  away  the  whole  of  the  water,  conftantly  rtirrlng,  left  any  fait 
ftould  adhere  f,r>  the  pot. 
In  r.kc  manner  is  puiilied  impure  kali  from  (he  a(hes  of  any  kind  of 
vegetable. 

The  lame  falc  may  be  prepared  from  tartar  burnt  till  it  becomes^  of  au 
alh  colour. 

LIXIVA    VVRVr  IC  AT  A,  VulgO  SAI,   AI.KALINtTS  FIXU5 
VEGETABILIS  PURIFlCAl  US. 
EcJin. 

Purified  Lixivtf  comaionty  called  Purified  Fixed  yfgciaile  jSlkjlir.t 

Salt. 

Let  the  fixcfl  alkitlne  fait,  called  in  Engl!(h  pearl-afhes,  be  put  into 
a  crucible,  afid  bionght  to  a  fomc^^•h.lt  red  hear,  that  the  oily- 
impurities,  if  there  be  any,  may  be  confivaifd  :  tb«n  having  pow- 
dered it,  agitate  it  with  an  equal  weight  of  wjter,  that  they  may  ba 
well  mixed.  After  the  fceces  have  fubfided,  pour  the  ify  into  a  verjf 
.clean  iron  pot,  and  boil  to  drynefs,  ftirting  the  r.ilt  towards  the  end 
of  the  procefs,  to  prevent  its  (ticking  to  the  vefTcU 

If  this  fait  has  been  rightly  purified,  though  it  be  very  dry  it  miy  be 
difToIvcd  into  a  liqu  r  void  of  colour  ur  fmeli,  by  rubbing  it  with  an 
(i^ual  weight  of  v»at-r. 

The  purified  vegetable  alkali  is  frequently  employed 
in  medicine,  in  conjurfkion  with  other  articles  :  par- 
ticularly for  the  formation  of  faline  neutral  draughts  and 
mixtures  :  but  it  is  ufed  alfo  by  itfelf  in  dofes  of  from 
three  or  four  grains  to  fifteen  or  twenty  ;  and  it  fre- 
quently operates  as  a  powerful  diuretic,  particularly  when 
aided  by  proper  dilation  and  a  warm  regimen. 

AqVA   KALI  PRJEPARATI. 

Lcnd> 

Wattr  af  Prtfared  JCiA. 

Take  of 

Prepared  kali,  one  pound; 
Sst  it  by  to  amoi(t  plate  till  it  be  diflblved,  and  th»)  flrain  It 

AQJJA    KALI  PURI. 
L»rd. 
mttr  tj  Vurt  KJi. 

Take  of 

Prepared  kali,  four  pounds  ; 
Quick  lime,  fix  pounds ; 
Diilillei  water,  four  gaUons. 
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Pu<  four  pint*  of  water  to  the  lime,  and  let  them  fiand  together  for 
an  hour;  after  which,  add  the  kali  and  the  left  of  the  water  j  then 
boil  for  a  (quarter  of  an  hour  ;  I'utfer  the  liquor  to  cool,  ana  ftra.n 
it.  A  pint  of  this  liquor  ought  to  weigh  fix  teen  ounces.  It  \\M 
liquor  efT'crvefces  with  any  acid,  add  mure  lime,  afld  boil  the  liquL<r 
for  five  minutes,  after  which  ilrain  it. 

AQVA  LIXIVIA    CAUSTICA,   "VuIgO  LIXIVIUM  CAUS- 

TICUM. 
Etiirt, 

Cauft'x  Ley. 

Take  of 

Fie/h  burnt  quicklime,  eight  ounces ; 
Pari  tied  I'xive,  fix  ounce*. 

Throw  the  quicklime  into  an  iron  or  earthen  vefTct,  with  twenty- 
eight  ounces  of  warm  water  The  ebullition  and  extindtion  -of  the 
lime  heing  perfectly  finiftjed,  inltantly  ad !  the  alkaline  fall ;  and 
havini;  thoroughly  mixed  them,  cover  the  veifel  till  it  be  cool.  Stir 
the  cooled  matter,  and  pour  out  the  whole  into  a  glafs  funnel,  whofe 
throat  muft  be  flopped  up  with  a  piece  of  clean  rag.    Let  the  uuper 

'  mouth  of  the  funnel  be  coveted,  while  the  tube  of  it  is  infcrtrd  into 
a  glafs  velTei,  fo  that  the  ley  may  gradu'illy  drop  through  the  rsg 
into  that  veflel.  When  it  fitft  gives  over  dropping,  pour  into  the 
funnel  fome  ounces  of  wjter,  but  cautiouily  ;  fo  that  the  \Nn\er  may 
f«im  above  the  matter.  The  ley  will  again  brgin  t.  drop,  and  the 
effufioii  of  water  is  to  be  r  peated  in  the  fame  manner,  until  thiee 
pounds  have  dropped,  which  takes  up  the  fpace  of  two  or  three 
days  ;  then  agitanng  the  fuperior  ana  inferior  parts  of  the  ley  toge- 
ther, mix  them,  and  put  thtm  up  in  a  well  ftopt  phlai. 

If  the  ley  be  rightly  prtpued,  it  will  be  void  of  colour  cr  fmell  ;  nor 
will  it  raife  an  effervefcence  with  acids,  except,  perhaps^  a  very 
ilight  one  Colour  and  odour  denote  the  fait  not  fufficiently  cal> 
cii.cd  ;  and  effervefcence,  that  the  quicklime  has  not  been  good. 

The  cauftic  Ifiy,  under"  various  pcm^pous  names,  has 
been  much  ufed  as  a  lithontriptic  ;  but  its  fame  is  now- 
beginning  to  decline.  In  aciditi^'s  in  the  ftomich,  at- 
tended with  much  flatulence  and  laxity,  the  cauliic  ley  is 
better  adapted  than  mild  alkalies  ;  as  in  its  union  vvitli 
the  acid  matter  it  does  not^feparate  air.  When  covered 
with  mucilaginou:  matters,  it  may  be  fafely  aken  into 
the.  llomach;  and  by  ftimulatrrg  it,  coincides  vvii-li  the 
oiKer  intention.s  of  cure.  Jt  has  been  employed  witii" 
advantage  in  dyipeptic  cafes. 
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KALIPURUM.  ' 
Lond. 

0  Pure  kali. 

Take  of 

Waier  of  pure  kal!,  one  gallon. 
Evaporate  it  to  drynefs  j  after  which  let  the  fait  mfelt  on  the  fire,  and 

pour  it  out. 

CAUSTICUM    COMMUNE  ACERRIMUM. 
Ed.n. 

'Ths  Jlrongtft  Common  Caujiic. 

Take  of  / 
Cauftic  ley,  what  quantity  you  pleafe. 

Evaporate  it  in  a  vet;  clean  iron  veflel  on  a  gentle  fire,  till,  on  the 
ebullition  ceafing,  the  fa  ine  matter  gently  flows  like  oil,  wh  ch 
happens  before  the  veffel  becomes  red.  Pour  out  the  cauftic,  thus 
liquifie^i,  on  a  fmooth  iron  pbtr;  let  it  be  dividt-d  into  fmall  pieces 
lefore  it  hardens,  which  aie  to  be  kept  in  a  well  ftopt  phial. 

The  cauftic  prepared  in  this  way  has  an  inconvenience 
of  being  apt  to  liquefy  too  much  on  the  part  to  which  it 
is  applied,  fo  that  it  is  not  calily  confined  within  the  limits 
in  which  it  is  intended  to  operate  ;  and  indeed  trie  fud- 
dennefs  of  its  ^dlion  depends  on  this  difpofition  to 
liquefy. 

CALX   CUM    KAM  PURO. 

Lond. 

L'me  with  Pure  Kali. 

Take  of 

Qtiicklime,  five  pounds  and  four  ounces; 
Water  of  pure  kali,  fixteen  pounds  by  weight. 
Boil  away  the  water  of  pure  kali  to  a  fourth  part;  then  fprinkle  in 
the  lime,  reduced  to  powder  by  the  affufion  of  water.    Keep  it  in 
a  vefli?l  clofe  flopped. 

CAUSTICUM    COMMUNE  MITIUS. 

Edin. 

the  milder  Common  Caujiic, 

Take  of 

Caullc  ley,  what  quantity  you  pleafe. 
Evaporate  it  in  an  iron  veffel  till  one-third  remains ;  then  nvx  with  it 
as  much  new-11  ked  quicklime  as  will  bring  it  to  the  confidence  of 
pretty  folid  pap,  which  is  Co  be  kept  in  a  veffel  clofcly  Itopt. 
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NATRON  PR^PARA+UM. 

Lond. 
Prepared  Natnm 

Take  of 

Barilla,  powdered,  two  pounds  j 
Dirtilled  water,  cue  gallon. 

Boil  ihe  barilla  in  four  pints  of  water  for  half  an  hour,  and  flra'n. 
Boil  the  refiduum  with  the  reit  of  the  water,  and  ftrain.  Eva- 
porate the  mixed  liquors  to  two  pints,  and  fet  them  by  for  eight 
days  ;  ftrain  this  liquar  again  }  and  after  due  boiling,  fet  it  afide 
to  cryflallize.  DifTolve  the  cryftals  in  diftilled  water  j  ftrain  the 
folution,  boil,  and  fet  it  alide  to  cryftallize. 

SODA    PURIFICATA,  Vulgo    SAL    ALKALINUS  FIXU3 
FOSSILJS  PURIFJCATUS. 

EJin. 

Pu'iffd  Soda,  commonly  called  Purified  Fixed  Fojfil  Alkalint  Salt. 
Take  of 

Afties  of  Spani/h  kali,  or  barilla,  as  much  as  you  pleafe. 
Bru'iie  them  ;  then  boil  in  water  till  all  the  fait  be  diffolved.  Strain 
this  through  paper,  and  evaporate  it  in  an  iron  vefTel,  fo  that  after 
the  liquor  i;as  cooled  the  fait  may  concrete  into  cryltals. 

-  The  foful  alkali  is  not  only  a  conftituent  of  different 
neutral?,  but  it  is  alio  fometimcs  employed  as  a  medicine 
by  itre;f.  And  in  its  purified  ftite  it  has  been  by  fome 
reckoned  ufe/ul  in  affeftions  of  the  fcrophulous  kind. 

AMMOKlA  PR/EPARATA. 
/  ortd. 
Prepared  Amm  n]a> 

Taki  of 

Sal  ammoniac,  powiicreJ,  one  pound  j 
l-*repare)  chalk,  two  pounds. 
Mix  and  fublime. 

AMMONIA    PR^PARATA,   njltlgO   SAL  AMMONIACUS 

VOL  ATILIS. 

Elxn. 

Pripared  Ammonia,  commonly  called  Volatile  Sal  Ammoniac, 

Take  of 

Sal  ammoniac,  one  pound; 
Chalk,  very  pure  and  d.y,  two  pounds. 
Mix  them  weii,  and  fublime  from  a  retort  into  a  re/VigeratcJ  receiver, 
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AqUA  AMMONIA. 

Lffid. 
ff^a/tr  of  Ammonia. 

T»ke  of 

Sal  ammoniac,  one  pound  ; 
Pot-afh,  one  pound  and  a  half ; 
Water,  four  pints. 
Draw  0^  two  pints  by  difliliatloni  with  a  How  fire. 

AQJJA    AMMONIA,    njulgo    SPIR.ITUS  SALIS 
A  M  M  O  NM  A  C  I . 

EJirr. 

Water  ef  Ammonia,  commonly  called  Sj^irit  of  Sal  Ammonijc. 
Take  of 

Sal  ammoniac, 

Purified  lixive,  of  each  fixteen  ounces ; 
Water,  two  pounds. 
Having  mixed  ihe  (alts,  and  put  them  into  a  glafs  retort,  pour  in  iJie 
water  ;  then  diftil  to  drynefs  with  a  fand-bath,  gradually  ra'.fi  ig 
ths  heat. 

A  (VU  A    A  M  M  O  N  I  JK  VVKm, 
LonJ, 

If^Jter  of  Pure  Ammonia. 

Take  of 

Sal  aramcniac,  one  pound  ; 
Qjiicklime,  two  pounds  j 
Water,  one  gallon. 
Add  to  the  lime  two  pints  of  the  water.    Let  them  Hand  together  an 
hour  J  tlien  add  thi  fal  ammoniac  and  the  other  fix  pints  of  wa'xr 
boiling,  and  imm'tfiattlv  cover  the  \c{!^t\.    Pour  out  the  liquor  when 
cold,  and  diilil  off,  with  a  flow  fire,  one  pint. 

AQJJA  AMMONITE  C  A  U  ST  I  C  ^ ,  -y^/^i?  S  P  1  R.  I  T  U  S  SALIJ 
AMMON'IACI    CUM  CALCEViVS. 

Water  of  Caufitc  Air.moi.ia,  commonly  called  Spirit  of  Sal  Ammor.iac. 

iui;h  Sbticklimt, 

Take  of  _ 

CiMickllme,  frefh  burnt,  two  pounds  ; 
Wafer,  one  pout>d. 

Having  put  the  water  into  an  iron  or  ftonc-ware  vefTel,  add  the  quick- 
lime, prcvioufly  beat}  cover  the  vert'et  for  twenty-four  hours  :  when 
-    the  limt  has  fallen  into  a  fine  powder,  jwt  it  into  the  retort  ;  then 
adJ  fisteei  ounces  of  fal  ammoiac,  didblved  in  five  pounds  of  water  • 
Md,  (liutting  the  niou;Ja  of  the  ie:^)rt,  niix  them  togcibci  by  agi' 
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tatToDi    LaiVy,  dirtil  into  a  refrigeratfd  recfWer  with  a  very  gentle 
heat,  (fo  that  the  operator's  hand  can  eafily  bear  the  heat  of  tKe 
retort)  till  twenty  ounces  of  liquor  are  drawn  oft".    In  this  diftillaiiort  * 
the  vefliils  are  to  b«  fo  luted  as  to  elTefliwlly  icftrain  the  vapouis, 
which  ire  very  penetrating. 

X.l<2j;0R  VOLATILIS,  SAL,  ET  OLEUM  CORNU  CERVl, 

Loud. 

the  Volatile  Liquor,  Salt,  ami  OH,  of  Hartjbortt, 

Take  of 

Hartfliorn,  ten  pounds. 
DiAil  with  a  fire  gradually  increafed.    A  volatile  liquor,  fa't,  and 

oil  will  afcad. 
The  oil  and  fait  bslng  feparated,  diftil  the  liquor  three  times. 
To  the  fdit  add  as  equal  weight  of  prepared  chslk,  and  fublime  thrice* 

or  till  it  become  white. 
The  fame  volatile  liquor,  fjlt,  and  oil,  mjy  be  obtained  from  any 

parts  (except  the  fat)  of  ail  kinds  of  animals. 

KALI  VITRIOLATUM. 

Land. 
VitrUlattd  KaPi. 

Take  of 

The  fait  which  remains  after  the  diftillalion  of  the  nitrous  acl^» 

two  pounds. 
DIftiiled  water,  two  gallons. 
Burn  out  the  fuperflnous  acid,  with  a  flrong  fire,  in  an  open  veflcl  j 
then  boil  it  a  little  while  in  the  vvaterj  ilrain,  and  fet  the.  liquor 
J  afide  to  cryrtalliae. 

LIXIVA     VITmOLATA,     VulgO    TARTARUM  VITRIO- 
LATUM. 
Edin, 

Vitriohted  Lixivtf.  commonly  called  Vltriolated  Tartar. 
Take  of 

Vitriolated  acid,  diluted  with  fix  times  its  weight  of  wafer,  as  much 
as  you  pleafe. 

Put  it  into  a  capacious  glafs  veflifl,  and  gradually  drop  into  it,  of 
purified  lixive,  diluted  with  fix  times  irs  weight  of  water,  as  tnncli 
as  is  fufficient  thorrughly  to  neutralize  the  acid.  The  ettervefcencc 
being  finiftied,  (train  the  I  quor  through  pjper :  and  after  proper 
evaporation,,  fet  it  afide  to  cryrtailize. 

Yitriolated  tartar,  in  ftnall  dofes,  as  a  fcruple  or  half  a 
tirachm,  is  an  ufeful  aperient;  in  brge  ones,  a.s  four  or 
five  drachms,  a  caild  cathartic,  which  does  not  pafa  oiT 
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fo  haftily  as  the  inagnefia  'vitriolata,  or  foda  vitriolata^  and 
feems  to  polTefs  a  more  extended  adion. 

LIXIVIA   VITRIOLATA    SULPHUREA,  njulgo  SAL 
POL  Y  C  H  RESTUS  . 

Edin. 

Sulphureous  Vltrklaud  Lixlve,  commonly  called  Sail  of  many  Virtues. 
Take  of 

Nitre  in  powder, 

Flowers  of  fulphur,  of  each  equal  paris. 
■  Mix  them  well  together,  and  inje£t  the  mixture,  by  little  and  little 
at  a  time,  into  a  red  hot  crucible :  the  deflagration  being  over,  let 
the  fait  cool,  after  which  it  is  to  be  put  up  ia  a  glafs  vefTel  well 
flopped.  The  fait  rr.ay  be  purified  by  diflblving  it  in  warm  water, 
filtering  the  folution,  and  cryftallizing  it  again. 

NATRON  VITRIOLATUM. 
Land. 
Vitr'iolated  Natron. 

Take  of 

The  fait  which  remains  after  the  diftillaticn  of  the  muriatic  acid, 

two  pounds  -f 
Dlftilled  water,  two  pints  and  an  half. 
Burn  out  the  fuperfluous  acid  with  a  ftrong  fire,  in  an  open  vefTel ; 
thtn  boil  it  for  a  litile  in  the  water  ;  flrain  the  folution,  and  fet  it 
afide  to  cryftallize. 

SODA  VJTRIOLATA,  I'ulgO   SAL  GLAUBERl. 

Edin. 

Vitr'iolattd  Soda,  commonly  called  Glaubcr^s  ^alts. 
DifTolve  in  warm  water  the  mafs  which  remains  after  the  diftlllation  of 
the  muriatic  acid  ;  filter  the  fslution,  and  cryftallize  the  fait. 

NITRUM  PURIFICATUM. 

Lond. 
Pur'ifed  Nitre, 

Take  of 

Nitre,  two  pounds  ; 

Didilled  water,  four  pints. 
Boil  the  nitre  in  the  water  till  it  be  diffolved  5  ftrain  the  folution,  and 

fet  it  afide  to  cryftallize. 

KALI  ACETUM. 

Lond. 
Acetated  Kali, 

Take  of 

Kali,  one  pound. 
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Boil  it,  with  a  flow  fire,  in  four  or  five  times  its  quantity  of  diftilled 
vinegar  :  the  effervefcence  ceafing,  add,  at  different  times,  more 
diftilled  vinegar,  until  the  laft  vinegar  being  nearly  evaporated,  the 
addition  of  freiTi  will  excite  no  effervefcence,  which  will  happea 
when  about  twenty  pounds  of  dillilled  vinegar  are  confumed  :  after- 
wards let  it  be  dried  floArly.  An  impure  fjlc  will  be  left,  which 
melt  for  a  little  while  with  a  How  fire  ;  then  let  it  be  diflblved  in 

'  water,  and  filtered  through  paper. 

If  the  fufion  has  been  rightly  performed,  the  ftrained  liquor  will  be 
colourlefs  j  if  otherwife,  of  a  brown  colour. 

Laftly,  evaporate  this  liquor  with  a  flow  fire,  in  a  very  fhallow  glafs 
veflel }  frequently  ftirring  the  mafs,  that  the  fait  may  be  more  com- 
pletely dried,  which  fliould  be  kept  in  a  veiTel  clofe  ftopped. 

The  fait  ought  to  be  very  white,  and  diOblve  wholly,  both  in  water 
and  fpiric  of  wine,  without  leaving  any  feces  If  the  fait,  although 
white,  Ihould  depofit  any  feces  in  fpitit  of  wine,  that  folution  in^the 
fpiiit  fliould  be  filtered  through  paper,  and  the  falc  again  dried. 

LIXIVA     ACETATA,     Vu/gO     TARJARUM  REGENE- 

RATUM.  W 
Edin. 

Acttattd  'Llx'.ve,  commaj|||f  called  Regenerated  Tartar, 

Take  of 

Purified  lixive,  one  pound. 

Boil  it  with  a  very  gentle  heat  in  four  or  five  times  its  quantity  of 
diftilled  vinegar  ;  add  more  diftilled  vinegar,  at  different  times,  tilj 
on  the  wat:ry  part  of  the  former  quantity  being  nearly  diffipated  by 
evaporation,  the  new  addition  of  vinegar  ceafes  to  raif:  any  effervef- 
cence.   This  happens,  when  about  twenty  pounds   of  diftilled 

'  vinegar  has  been  confumed.  The  impure  fait  remaining  after  the 
exficcation,  is  to  be  melted  with  a  gentle  heat,  and  kept  fluid  only  for 
a  fliort  time  ;  then  diffolve  it  in  water,  and  ftrain  through  paper. 
If  the  liquefaflion  has  been  properly  performed,  the  Itrained  liquor 
will  be  limpid  ;  but  if  otherwife,  of  a  brown  colour. 

Evaporate  this  liquor  with  a  very  gentle  heat  in  a  fliallow  glafs  veflel, 
occafionally  (litring  the  fait  as  it  becomes  dry,  that  its  moifture  may 
fooner  be  diffipated.    Then  put  it  up  into  a  veffel  very  clofdy 
vilopt,  to  prevent  it  from  liquefying  in  the  air. 

Another  Prccefs. 

Diflolve  a  pound  of  fait  of  tartar  in  a  fufficient  quantity  of  cold 
water  j  filter  the  folutior,  and  adJ  by  degrees  as  much  diftilled 
vinegar  as  will  faturate  it,  or  a  ,Jittle  more.  Set  the  liquor  to 
evaporate  in  a  flone-ware  veffel  in  a  gentle  heat,  not  fo  ftrong  as 
to  make  it  boil.  When  a  pellicle  appears  on  the  furface,  the  reft 
of  the  procefs  muft  be  fniflied  in  a  water-bath.  The  liquor 
acciuires,  by  degrees,  an  oily  canfillencc  and  a  pretty  deep  browa 
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colour ;  but  the  pellicle  or  fcum  on  the  top  loofts  whitifli,  and 
when  taken  oft'  and  cooled,  appears  a  congeries  ot  Utile  briilianr 
filver-likc  plates.  The  matter  is  to  be  kept  conllantly  ilirting,  till 
It  be  wholly  chaoged  into  this  white  flaky  fubltance  ;  the  comp'ete 
drying  of  which  is  maft  conveniently  eftcdted  in  i  warm  oven. 

The  /ixiva  acetata,  *rhich  way  foever  prepared,  pro- 
vided it  be  properly  made,  is  a  medicine  of  great  efficacy, 
and  may  be  fo  doled  and  managed  as  to  prove  either 
mildly  cathartic,  or  po.verfully  diuretic  :  few  of  the  faline 
deobftruents  come  up  to  it  in  virtue.  The  dofe  is  from 
half  a  fcruple  to  a  drachm  or  twcr. 

AQJJA    AMMONT^  ACETATE. 

Land. 

Wattr  of  Acctttted  Atnir.Mxa. 

Take  of 

Ammonia,  by  weight,  two  ounces  ;  . 

D'rdilled  vinegar,  four  pints  ;  or  as  much  a$  5s  fufEcient  to  faturate 
the  ammonia. 

Mix. 

AQjrA    AMMONlii:    ACui^AT^,   'VuVgQ  SPIRITUS 
MINDERERI. 

Eitin. 

Water  of  Aceiated  Ammonia,  commonly  called  S^inV  of  Mmdererus, 

Take  any  quantity  of  prepared  ammoiiia,  and  gradually  pour  as  much 
didiUed  vinegar  on  it  as  is  I'utiicient  to  faiutate  it  completely. 

This  is  an  excellent  aperient  faline  liquor.  Taken 
warm  in  bed,  it  generally  proves  a  powerful  diaphoretic 
or  fudorific;  and  as  it  operates  without  heat,  it  has  place 
in  febrile  and  inflammatory  diforders,  where  medicines 
of  the  warm  kind,  if  they  Fail  of  piocaring  fweat,  aggra- 
vate the  dittemper.  Its  ailion  may  likewife  be  deter- 
mined to  the  kidneys,  by  walking  about  In  a  cool  air. 
The  common  dofe  is  half  an  ounce,  either  by  itfelf,  or 
along  with  other  medicines  adapted  to  the  intent^u. 

KALI   T  ARTARISAfVM.. 

Land. 
Tartarij'ed  KaIu 

Take  of 

Preoartd  kali,  one  pound  5 
Crj'.ltals  ot  tartar,  three  pounds  ; 
DidiUed  watef)  boiling)  one  gallon. 
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To  the  ka'I,  diflblved  in  the  water,  thro'.v  in  gtadii  iily  the  tryftals 
ot  tartir  p.iwdeieJ  ;  filter  the  liquor,  whei)  c<M,  through  paper  j. 
and  after  due  evaporation,  fet  it  apart  to  oryfUllizc. 

IIXIVA  TAftTARlSATA,f««/^0  TARTARUM  SOLUBILE. 
TartariftJ  Lixiv:,  commonly  called  Soluble  Tanar, 

Take  of 

Purified  lixivp,  one  pound  j 
Water,  fifteen  pounds. 

To  the  lalt  dirtolved  ip  th<  boiling  water  grndua'ly  add  crylVals  of'tartati 
in  fine  pow|ier,  as  long  as  any  eft'ervefcence  rifes,  which  generally 
tf-afes  before  thiee  times  the  weight  of  the  alkaline  fak  Inrh  been 
added  ;  tlien  ftrain  the  cooled  liquor  through  paper,  and  after  due 
evaporation  fet  it  afide  to  cryftallize. 

In  dofes  of  a  fcruple,  half  a  drachm,  or  a  drachm, 
this  fait  is  a  mild  cooling  aperient :  two  or  three  drachms 
commonly  loofen  the  belly  ;  and  an  ounce  proves  pretty 
ftrongly  purgative.  It  has  been  particularly  recom- 
tnended  as  a  purgative  for  maniacal  and  melancholic 
pauents.  ^ 

NATRaN  TARTAR13ATUM. 

Ixnd. 
Turtariftd  Natraa, 

Takf  of 

Narron,  twenty  ounces; 

("ryrtals  of  tartar,  powdered,  two  pounds  j 

Diftilled  water,  boiling,  ten  pints. 
Dj^Tolve  the  natron  in  the  water,  and  gradually  »ii  the  cryftafs  of 

tartar  ;  filter  the  Wt^MOi  through  paper  j  evaporate,  and  fet  it  afide 

to  cryllailiae. 

SODA    TARTARISATA,  SAL  RUPELLENSIS. 

Edln. 

Tartarifed  Soda,  commonly  called  Rochtl  Salt. 
I'be  SjI  Rufellenjis  may  be  prepared  from  puiified  foda  and  cryrtali 
of  tartar,  in  the  fame  manner  as  dircded  for  the  Lixi-ja  tar. 
tarifata. 

It  is  confiderably  lefs  purgative  than  the  preceding 
preparation,  but  is  equally  decompounded  by  acidi.  It 
appears  to  be  a  very  elegant  fait,  and  is  in  great  eflecm 
in  this  country. 
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SODA    PHOSPHOR ATA. 
Editi. 
Phojphorated  Soda. 

Take  of 

Bones  burnt  to  white  aflies  and  powdered,  tep  pounds ; 
Vitri.lic  aciJ,  fix  pounds; 
Water,  nine  pounds. 
Mix  the  pc'wdcr  and  acid  together  in  an  earthen  vtffel  :  then  add  tVe 
water,  and  ftir  the  whole  fo  as  to  mix  it  thoroughly.  Place  the 
veficl  in  a  vapour  bath,  a:id  digell  fur  three  days ;  after  which  • 
dilute  the  mafs  with  nine  pcimds  more  of  boiling  water,  and  ftrjin- 
the  liquor  through  a  ftiong  linen  clcth,  adding  at  the  end  f:>ine  more 
warm  water,  that  all  the  acidity  may  be  well  wafhed  out.  Set  by 
the  ftrained  liquor  that  ihe  impurities  may  fubfide,  and  decant  the 
clear  folution.  Evaporate  it  till  only  nine  pounds  remain,  and  let 
it  ffand  till  the  impurities  fubfide.  Tliio  fecorid  liquor  pr.ured  from 
the  impurities  muft  be  evaporated  again  till  feven  pounds  remain, 
vhich  muft  be  fet  a  third  time  to  depofit  its  impurities,  after  whicli 
Jt  is  to  be  filtered:  this  filtered  liquor  contains  the  phofphoric  acid 
fufSciently  pure,  to  which,  heated  a  little,  add  purified  fcda  dlf- 
folved  in  warm  water  until  the  effer^efcencc  ceafes.  Filter  the 
neutralifed  liquor,  and  fet  it  afide  to  cryftallize,  ■  The  liquor  that 
remains  after  the  cryftals  are  taken  out  muft  be  further  neutralized, 
by  the  addition  of  foda,  it  necelTary,  evaporated  and  fet  afide  to 
cryftallize  again  ;  and  this  muft  be  repeated  as  long  as  any  cryflala 
can  be  obtained. 

It  is  ponefled  of  the  fame  medical  qualities  as  Glauber's, 
and  the  Rochelle  fait,  being  an  excellent  purge  in  the 
quantity  of  an  ounce  or  ten  drachms. 

ALUMINISPURIFICATIO. 

Purification  of  Alum, 

Take  of 

Alum,  one  paund  ; 

Chalk,  one  drachm  ;  ' 

Diftiiled  water,  one  pint. 
Boil  them  a  little,  ftrain,  and  fet  the  liquor  afide  to  cryftallize. 

ALU  M  EN    U  STUM. 
.  Lond,  Edinb, 

^  '  Burnt  /ilum. 

Take  of 

Alum,  half  a  pound. 

Burn  it  in  an  earthen  vefTel  until  it  ceafes  to  bubble- 
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In  this  ftate  h  is  fo  acrid  as  to  be  frequently  employed 
as  an  eTcharotic. 

SAL  Ji^je  SACCHARUM    I.  ACTIS. 

Take  of  milky  whty,  prepared  by  rennet,  any  qua-.iity^  let  It  be 
boiled  over  a  moderate  liie  to  the  con/iftercfi  or"  a  lyrup ;  thcri 
put  it  \\\  a  cold  place,  that  ciyrtals  may  be  fcrmed.  Let  the  fluid 
which  remains  be  again  ma-jaged  in  the  fame  manner,  and  let  ti.e 
cryflals  formed  be  waflied  with  cold  water. 

This  preparation  has  been  greatly  celebrated  in  dif- 
orders  of  the  breaft,  but  it  is  far  from  anfwering  what 
has  been  expedled  from  it. 

SAL  ACETOSELL-ffi, 

&uec. 

Salt  of  Scrrel,  ^ 

Take  any  quantity  of  the  exprefTed  ju'ce  of  the  leaves  of  the  wood 
forre!  ;  let  it  boil  gently,  that  the  leculent  matter  may  be  feparated  ; 
then  ftrain  it  till  it  be  clfar,  and  after  this  boil  it  on  a  moderate  fire 
to  the  confidence  of  a  fyrup.  Put  it  into  long  necked  glafs  veflels, 
and  place  it  in  a  cold  fituation  that  it  may  crydallize.  Let  thefe 
cryftals  be  diflblved  in  water,-and  again  formed  into  purer  ones. 

The  virtues  of  the  efiential  falts  have  not  been  fufS- 
ciently  determined  from  experience.  Thus  much,  how- 
ever, is  cert-^in,  that  they  do  not,  as  has  been  foppofed, 
poHefo  the  virtues  of  the  fubjefts  entire,  excepting  only 
the  acids  and  fweets. 

SAL    ACIDUM   BORA  CIS. 
Succ. 

^tU  Salt  of  Borax. 

Take  of 

Borax,  an  ounce  and  a  half ; 

Wijrm  fpring  waier,  one  pound. 
Mix  them  in  a  giafs  vefiel,  that  the  borax  mny  be  diHalvcd  ;  then  poor 
•  into  it  three  drachms  of  tiie  concentrated  vitriolic  acid  ;  evaporate 

the  liquor  till  a  p-ilicie  appears  upon  it ;  after  this  let  it  remain  at 

reft  till  the  cryftals  be  formed.    Let  them  be  walhed  with  cold 

water  and  kept  for  ufe. 

Thisfalthas  been  fuppofed  to  beamild  anodyne,  todiminifli 
febrile  heat,  to  prevent  or  remove  delirium  j  and  to  allay 
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at  leafl  for  feme  time,  fpafmodical  afFeaion?,  particularlv 
thofe  which -are  the  attendants  of  hyponchondnafis  and 
byfteria.  It  may  be  given  in  dofes  of  from  two  to 
twenty  grains. 

SAL   A.MMONIACUM  DE?URATUM. 

Suec . 

PuiifeJ  Sil  y^mmoniac. 
Didblve  f.  t  amnnonlsc  in  fpring  water  }   ilrain  the  liquor  throu^i 
paper;  ev.iporue  it  to  drjnel's  in  a  glafs  veffel,  by  means  ol  a 
•  mo.ier.ue  fire. 

Class  V,  Earths^ 

Magnesia  ai,ba.» 
Land. 
Wh'.tt  Magrcja» 

TkIcp  of 

Vitriolatrd  magnefis, 

Kil),  eich  rwo  poufws  ; 

Diltilidi  ^ater,  boiling,  twenty  pints. 
Diffolvs  the  vitriolatcd  magnefia  and  the  kali  feparately  in  ten  pWl 

of  water,  and  filter  each  through  paper  ;  then  mix  them.  Boil 

the  liqu^^r  a  little  while,  and  ftrai    it  while  hot  through  linen, 

upon  which  the  magnefia  will  remain;  then  wa(h  away,  by  readied 

affuffions  of  diitilied  water,  the  vitriulated  kali. 

MAGNEStA  ALBA. 
Edin. 
White  Maiwfia. 

TaJte  of 

Vitriolated  imgnefisv 
Purified  lixlve,  equal  werghts. 

Dillblve  therr.  feparately  in  double  their  quantity  of  warm  water,  and 
let  the  liquois  be  ftraired  or  otherwife  freed  from  the  feces  \  then 
mil  them,  and  inftantly  add  eight  times  their  quantity  of  warm 
water.  Let  the  liquor  boil  a  little,  ftirring  it  very  well  at  the  fame 
time  J  then  let  it  reft  till  the  heat  be  fomewbat  diminiflied  ;  ^/ter 
which  ftrain  it  through  a  cloth  :  the  magnefia  will  remain  upon  ihc 
cloth,  and  is  to  be  waflied  with  pure  water  till  it  be  altogether  vo  d 
of  faline  tafte. 

A  large  dofe  of  magnefia,  if  tl)e  ftomach  contain  no 
acid  to  d.flblve  it,  neither  purges  nor  produces  any  fen- 
fible  f  fFed.  A  moderate  one,  if  an  acid  be  lodged  there, 
or  if  acid  liq^uors  be  taken  after  it,  procures  fevcral 
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ilools ;  whcmeas  ihe  common  abforbents,  in  the  fame  cr- 
cumllances,  inflead  of  loofening,  bind  the  belly. 

MA'CNESIA  USTA. 

Lor  J. 

Calcined  Man^nejta. 

Take  of 

White  magnefij,  four  ounces. 
Expofe  it  lo  a  ftrong  h-:at  for  two  hours  j  and,  when  coli'.  At  It  by. 
JCeep  it  la  a  vcild  clofely  {lopt. 

•M  A.G  N  E  S  t  A    U  S  T  A  , 

Edin. 
Calcined  Magntfia. 
Let  magnefia,  put  into  a. crucible,  be  continued  in  a  red  hfat  fi>r  tw» 
hours  ;  then  put  it  up  in  clofe  glafs  vel)t:Is.  ' 

The  magnefia  ufta  is  ufed  for  the  fame  general  per- 
pofes  as  the  magneiia  combined  with  fixed  air.  In 
certain  afFeflions  of  the  (lomach,  accompanied  with  much 
flatulence,  the  calcined  magnefia  is  found  preferable. 

Class  VI.  M,tals, 

HyORARGYRUS   P  U  R  1  F  I  C  A  T  U'S, 
Lond, 

Purified  ^icijlher. 
Tjke  of 
Quickfilver, 

Iron  filings,  each  four  pounds. 
Rub  them  together,  and  dillii  from  an  iron  vcfitfl, 

HYDRAR GYRUS  ACETATU*. 
Edin. 

Acctated  t^kkfilvcr. 

Take  of 

Q^ickfilver  ; 

Di'ute  nitruus  acid,  of  each  half  a  pound; 

Aretated  vegetable  alkalr,  three  ounces ; 

Warm  water,  two  pounds  and  an  half. 
Digiii  the  quickiilver  with  a  gentle  heat  in  the  dilutfi  nitrous  acid  C(r 
twenty-four  hours,  or  till  it  be  difl  ilved.  Four  the  nitrated  qu^ck- 
filver,  thus  piepared,  into  the  folution  of  the  acetated  vegetjtjle 
alkali  in  the  warm  water  (at  about  go  degrees^,  fo  ilia:  the  acitated 
tjuickfilver  may  be  formed,  which  is  lo  be  waihed  wuIj  cold  water, 
and  afterwards  didolved  in  a  fulhcient  quan.ity  of  warm  water, 
filter  this  folution,  and  fct  it  afiJe  that  cryilalj  may  be  formed. 

I 
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HYDRARGYRUS  CALCIKATUS, 
Land. 
Calcined  ^kkjUver, 

Take  of 

Purified  qu'ickfilver,  one  pound. 
Expofe  the  quickfilver,  in  a  flat-bottomed   glafs  cucurbit,   to  an 

heat  of  about  600  degrees,  in  a  fand-bath,  till  it  becomes  a  red 

powder. 

It  may  be  advantageoufly  given  in  conjunftion  with 
opiates  :  a  bolus  or  pill,  containing  from  half  a  grain  to 
two  grains  of  this  calx,  and  a  quarter,  half  a  grain,  or 
more,  of  opium,  with  the  addition  of  fome  warm  aromatic 
ingredient,  may  be  taken  every  night. 

HYDRARGYRUS    P  R  j^:  C  I  P  I  T  A  T  U  S    CINEREUS,  fVulgO 
PULVIS  MERCURII  CINEREUS. 
Edinb. 

Afij-coloared  Precipitate  of  Suicifil-ver,  commonly  ciXliA  ^fi  coloured 
Poiuder  of  Mercury  ^ 

Take  of 
Qu^ickfilver, 

Dilute  nitrous  ac'd,  equal  weights. 
Mix  them  fo  as  to  diflblve  the  qviickfiiver :  dilute  the  folut'on  with 
pure  water,  and  add  water  of  ammonia  as  much  as  is  fufficient  to 
feparate  the  m.rcury  perfeflly  from  the  acid  ;  then  wafli  the  powder 
with  pure  water,  and  dry  it. 

It  may  be  given  in  a  bolus,  in  the  quantity  of  from 
one  to  fix  or  feven  grains ;  the  dofe  being  gradually  in- 
creafed  according  to  its  efFedb. 

HYDRARGYRUS   CUM  CRETA. 
L-nd, 

Quickfilver  and  Chalk. 

Take  of 

Purifi-d  qyickfilver,  three  ou  nces  ; 
Powdered  chalk,  five  ounces. 
Rub  them  together  umil  the  globules  difapj^ar. 

There  can  be  little  doubt  that  the  abforbent  earth,  by 
deftroying  acid  in  the  alimentary  canal,  will  diminifh  the 
aaivity  of  the  mercury. 
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HYDR.ARGYRUS  MURIATUS, 
Lend. 
Muriattd  Quick fil-ver, 

Take  of 

Purified  quickfi'ver,  tuo'pounds  j 

Vitriolic  aci.1,  thirty  o-jnces  ; 

Dried  fea-falt,  four  pounds. 
Mix  the  quickfilver  with  the  acid,  in  a  g!afs  vefTel,  and  boil  In  a 

fand-heat  until  the  matter  be  dried.    Mix  it,  when  cold,  with  the 

fea-falt  in  a  glafs  vefTel  ;  then  fub'ime  in  a  giafs  cucurbit,  with  a 

heat  gradually  railed,    Laltly,  let  the  fublimed  matter  be  feparat'ed 

from  the  fcorix. 

HVDRARGYRU3  MURIATUS  COR  ROSI VU  S,  T/ai^O  MER- 
CURIUS  SUBLIMATUS  CORROSIVUS. 
Edin, 

Muriated  Corrofive  Slu'ukfil'vtr,  commonly  called  Sublimate  Ccrrofive 

Mercury. 
Take  of 
Quickfilver, 

Dilute  ni  reus  acid,  of  each  four  ounces ;  ^ 
Dry  fea-falt, 

Dried  vitriolated  iron,  of  each  five  ounces ; 
DilTolve  the  quickfiiver  in  the  nitrous  acid,  and  evaporate  the  folution 
to  a  white  and  thoroughly  dry  mafs ;  then  add  the  fea-falt  and 
vitri'.lated  iron.  Having  ground  and  mixed  them  well  together, 
put  the  whole  into  a  phial,  one  half  of  which  they  ought  to  fill; 
then  fublime  in  fand,  fitft  with  a  gentle,  but  afterwards  with  an 
increafed  hiat. 

frublimate,  dilTolved  in  vinous  fpirit,  has  been  given 
internally  in  larger  dofes  ;  from  a  quarter  of  a  grain  to 
half  a  grain. 

C  ALOM  EL  AS. 
Land, 
Calomel. 

Take  of 

Muriated  quickfilver,  one  pound  ; 
Purified  quickfilver,  nire  ounces. 
Rub  them  together  till  the  globules  difappear,  and  then  fublime  the 
mafs.    In  the  fame  manner  repeat  the  fublimation  four  times  j 
afterwards  rub  the  matter  into  a  very  fine  powder,  and  wa(h  it  by 
pouring  on  boiling  diftilled  water. 
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HVDRARGVRJUS     MURJATUS     MlTIi,    fjjilgO  CALO 

y.iZLh%,  five  mercurius  dulc.s. 

Edin. 

Mild  Munated  Slu'ichfil-ver ,  commonly  called  Colomel,  or  Siveet  Mercurf. 
Take  of 

Muriatcd  corrofivc  qukkfilver,  reduced  to  a  powder  in  a  glafs  inoitar, 

ifour  ounces  j 
Pure  quickfilver,  thrse  ounces  and  a  haJf. 
Mix  thtm  well  together,  by  Io:ig  trituiation  5n  a  glafs  or  marble 
mortar,  until  the  quickfilver  ceafes  to  appear.  Hut  the  powder  into 
an  oblong  phial,  of  fuch  a  fize  that  only  one-third  of  it  mjy  be 
filled  ;  and  fee  the  glafs  in  fand,  that  the  mafs  may  fublime.  After 
the  fubtimaiion  break  the  glafs,  and  the  red  powder  which  is  found 
in  its  bottom,  with  the  whicifh  one  that  Hicks  ab)ur  the  neck, 
being  thrown  away,  let  the  remaining  niafs  be  t'ublimcd  again  thice 
or  fuur  times,  and  teduced  to  a  -very  fine  powder. 

Calomel,  or  mercurius  dulcis,  may  be  confidtred  as  one 
of  the  moft  ufeful  ot'the  mercurial  preparations,  efpecially 
in  the  cafes  of  children. 

HYDRARGYRUS    MURIATUS  MITIS. 

Lond. 

Mild  Muritttcd  Siuickfu-vcT, 

Take  of 

PuriJied  quickfilver, 

Dilute  ninous  aciri,  of  each  half  a  pound. 
Mix  in  a  glafs  vcllel,  and  iet  it  afide  until  the  qu'ickfilvcr  be  difToIved. 

Let  them  boil,  that  the  fdlt  may  be  dilTolved.    Pour  out  the  boiling 

liquor  into  a  glafs  veflel,  containing  a  bo"ling  hot  folution  of  four 

ounces  of  fca-fait  in  eight  pints  of  water. 
Alter  a  white  powder  has  fubftdd  to  the  bottom  of  the  vefTel,  let  the 

liquor  fwimming  at  the  top  be  poured  oft",  and  the  remaining  powder 

be  waflicd  till  it  becomes  infipid,  with  frequent  aft'ufionj  of  hoi  water ; 

then  dried  on  biotting  paper,  with  a  gentle  heat. 

HYDRARGYRUS    MURIATUS   P  R  E  C  I  P  I T  A  T  U  S. 

Edin. 

Frecfitafed  Muriated  Suickfilver, 

Take  «f 

Dilute  nitrous  acid,  tight  ounces  ; 
Quickfil.vcr,  eight  ounces  cr  a  lifle  more. 

Pour  them  into  a  chemical  phial,  loofely  covered,  and  let  t>.cm  fl.nd 
for  an  hour,  avoiding  the  vapours.  Afterwards  place  the  phial  in  a 
fand  batb  for  four  hours,  gradually  incieafing  the  heat  till  the 
mixture  boils  for  about  a  quarter  of  an  hour,  frequently  fliaking  the 
tcdtl  cccafior.a'iy,    if  the  quickfilvcr  be  all  dillolved,  it  will  be 
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Bcceflary  to  add  more,  that  the  foluiion  may  be  a  perfectly  fatur'te^ 
one.  This  folution  mult  be  pouted  boiliiiij  hot  into  another  veffel,- 
containing  a  boiling  hot  f'lution  of  four  ounces  and  an  half  of  fe» 
fait  in  eight  pounds  of  water.  The  mixture  niui^  be  performed 
quickly,  and  with  a  bride  agitation  of  the  veird  in  which  ic  is  nude. 
V/hen  the  precipitate  has  fubfided,  pour  oil' the  litjuor,  and  wa(h  the 
precipitate  well  by  frequent  additiv>ns  of  boiling  water  and  lubfequent 
decantations,  until  no  faline  taAe  is  peiceptible. 


HYDRARGYRUS  NITRATUS  RUBER, 
Lor.d. 

Red  Uitrated  S^ulctfilver, 

Take  of 

Purified  quickfilver. 

Nitrous  acid,  of  each  one  pound  ; 

Muriatic  acid,  one  didchm 
Mix  in  a  gl?fs  vefTei,  and  difliilve  the  quickfilver  In  a  fand-bath  ;  thcfl 

raife  the  iire  until  th:  rr.atter  be  formed  into  red  tryftals. 

HYDRARGYRUS    KITRATUS    RUBER,  'vulgo  MERCU- 
RIUS    PRy^;CIPlTATUS  RURER. 

F.dinb. 

Red  Nitrsttd  ^idjilvery  commonly  called  Red  Pi  ecij;itateJ  Mercury^ 
Take  of 
Quickfilver, 

Diluted  nitrous  acid,  of  each  one  pound. 
Let  the  quic!<filvcr  be  diflblvcd  in  the  acid,  and  then  let  the  foiut^n 
be  evaporated  to  a  white  dry  mafs.  This  being  beat  into  a  powder, 
muft  be  put  into  a  glafs  cucurbit,  and  fubjeiled  to  a  fire  gradually 
increafed,  conftantly  ftirrirg  tfie  mafs  with  a  gl.jfs  rod,  that  it  may 
be  equally  heated,  till  a  fmall  quantity  of  it  taken  nut  in  a  glafs  fpoon 
and  allowed  to  cool,  aliumes  the  form  of  /hining  red  Iquama;  j  when 
the  velfel  is  to  be  removed  fiom  the  fire. 

Some  have  ventured  to  give  this  medicine  internally, 
in  venereal,  fcrophulous,  and  other  obiiinate  chronic 
diforders,  in  dofes  of  two  or  three  grains,  or  more. 


CALX   HYDRARGYRI  ALBA. 
Land. 

Wh'ite  Calx  of  S2uic)>fv*r. 

Take  of 

Muriated  quickfilcer, 
Sal  ammoniac. 

Water  of  kali,  each  half  a  pound. 

Vol.  III.  Cc 
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Piflblve  firft  tliC  f.J  jmtnoniac,  afterwards  the  mxiriated  quiclcfilver,  in 
diftil'cd  water,  and  add  the  wa:er  of  kali.  Wafli  the  piecipiute4 
powder  until  it  becomes  inlipid. 

This  preparation  is  ufed  chiefly  in  ointments, 

HYDRARGYRUS    CUM  SULPHURE, 

L,->nd, 

£^icijilver  viith  Sulphur. 

Take  of 

Purified  quickfiKer, 

Flowers  of  fu'phur,  each  one  pound. 
Rub  them  together  until  the  globuhes  difappear. 

«YDRARCYRUS  SULPHURATUS  N  I  6  E  R  ,  O'ft/^O      T  HI - 
OPS  MINERALIS. 

Edinb, 

Blaci  Sulphurated  Siuhkfit'ver,  commonly  called  Etbi  f^i  MmtraJ. 

Take  of 
Qu'cltfilver, 

F  lo'A-eis  of  folj>hur,  e  ch  equal  wfightj. 
Grind  them  tngctber  in  a  glafs  or  Hone  mortar,  with  a  glafs  peftle, 

till  the  mercuria  gt(>bui»s  ;otally  difappear. 
An  Ethiops  is  made  alfo  >\itii  a  duuble  quantity  of  mercury. 

HYDRARGYRUS   SULPHURATUS  RUIER. 
Lotid. 

"Re J  Svlfburaltd  Stu'^tkfilvtr, 

Ta're  of 

Qu :c It filver  purified,  f.jrfy  ounccsj 
Salphur,  eight  ounces. 
^■!ix  the  quickitlver  with  the  mel;ed  fulphur  ;  and  if  the  miiture  takf^ 
tire,  ex  ingu'ih  it  by  cOvtrmg  the  vtffelj  afterwards  leJuce  the 
jnafs  to  powdor,  and  fublimc  it. 

Cinnabar  is  fomelimes  ufed  in  fumigations  againft 
venereal  ulcers  in  the  nofe,  mouth,  and  throat.  Half  a 
drachm  of  it  burnt,  and  the  fume  taken  in  with  the 
breath,  has  occafioncd  a  violent  falivaiion. 

HYSRARCYRUS  YITRIOLATVJ, 

Loud,  '* 
Vicrioladd  ^kijil-vtrt 

Take  of 

Purififd  quickfilvfr,  one  pownd  j 
Vitriolic  acid,  fifteen  ounces. 
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Mix  in  a  glafs  velTcl,  and  heat  them  by  degreei,  until  they  unite  into 
a  white  mafs,  which  is  to  be  perfectly  dritd  w'i;h  a  ftrong  fire.  This 
matter,  on  the  affulion  »f  a  large  quantity  of  hot  diftiilcd  water,  im- 
mediately becomes  yellow,  and  fails  to  powder.  Rub  the  powder 
carefully  with  this  water  in  a  glafs  mortar.  After  the  powdrr  has 
fubfided,  pour  off  the  watery  and  adding  moie  dilVilled  water  feverai 

j  limes,  waft  the  matter  till  it  becomes  infipid. 

HYDRARCYRUS  VITRIOLATUS   V  L  AV  V  S ,  I'ulgO  TUR- 
PETHUM  MINERALE. 

F.J:r.h. 

Ytllov)  J^itrhiatid  ^uickjihir,  commonly  called  Turl'ifk  Alir.erj!. 
Take  of 

QulckGlver,  four  oxmces  j 

Vitriolic  acid,  eight  ounces. 
Cau  ioufly  mix  them  together,  and  diftil   in  a  r;lort,  placed  in  a 

fand-furnace,  to  drvnefs  j  the  white  c^lx,  wlvch  is  left  at  the 

bottom,  being  ground  to  pov  ,ier,  muft  be  thrown  into  waim  water. 

It  immediately  atfumcs  a  yel.ow  colour,  bu*  muil  afterwards  be 

purified  by  Tepeartd  ablut  ons. 

This  medicine  was  lately  recommended  as  the  mofl 
efFeflual  prefervative  againft  tlie  hydrophobia.  The 
wafhings  of  turbith  mineral  are  ufrd  by  forne,  externaily, 
for  the  cure  of  the  itch  and  otner  cutaneous  fooilneiles. 

SOLVTIO   MERCURIALI3  SIMPLEX. 

Jo    J'^c  riench. 
Simple  Mercurial  S'.!u:iii. 

Take  of 

Futeft  quickrilvT,  one  drachm  ; 
*Kjum  arable,  two  draohtns. 
,  P.ub  them  in  a  (ione  mircat,  adding  by  little  arid  little  didilled  water 

of  fumitory,  till  the  mofcury  thormghly  di'a,'pear  in  the  mucilage. 
[Mtving  beat  and  mixed  them  thoioti-hiy,  add  by  degrees,  and  at  th<! 
fame  time  rubbing  the  wh')le  to^ethfr. 
Syrup  of  kermes,  half  ati  cur.ce  ; 
Uiflilled  water  of  fumitory,  ti^jht  ounces. 

GENERAL  TABLE  OF  MERCURY. 

Mercury,  purified  by  diftillation,  is  always  employed 
In  medicine  in  a  Hate  of  oxydacion^  a.ad  this  is  either 
tfteaed  by 

I.  Triture,  as  in  the 

Pil.  Hydrar^yri  L.  et  E, 
i   Hvdrajc^ru  cum  c.eca.  L, 
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Etrplafi.  hydrargyr.  fivecaerul.  E. 
•   Li'.hargyr.  cum  hydrargyr.  L. 

—  —  Ammoniaci  cum  hydiargyr.  L. 

Ungt.  hydiargyr.  five  CKrul.  E.  ' 

—  fort,  et  mitius.  L. 

2.  Calcination,  (the  adlion  of  heat  and  air,}       in  the 

Hydrargyius  calcinatus.  L. 

3.  Acids,  as  by  the 

1.  Sulphuric  Acid,  in  the 

Hjdrargyr.  vitriolar.  flavus,  or  turpeth  mineral.  E. 
.  vitriolatus.  L. 

2.  Nitric  Acid,  in  the 
Ungt.  hydrargyr.  nitrat.  L.  et  E.  ^ 
.    nitrat.  ruber.  L.  et  E. 

3.  Mpriatic  Acin,  in  the 
Hj  drargyrus  nun iarus  corrofivus.  E. 
Hydrargyrus  muriaius.  L. 
Hydrargyrus  muriatus  mit'is.  E. 
Czlomelas.  L. 

Hydrargyrus  muriatus  |  recipitat.  E, 
Hydrargyrus  muriatus  mttis.  L« 

4.  A<;etous  Acid,  in  the 
Hydrargyrus  acetatus.  L.  et  £•  j 
Piluls  Keyleri. 

5.  Phosphoric  Acid,  in  the 
Hydrargyrus  phofphoratus. 

3.  Mercury  is  deoxy dated  in  part, 

I.  In  the  CalcineJ  State  by  its  Union  with  Sulphvr,  as  in  the 

Hydrargyrus  fulphuratus  niger.  E. 
»  cum  ("utphure.  L. 

Hydrargyrus  fulphuratus  luber.  L. 

Pilula  liydrargyri  muiiat  mitis,  five  calomclanos  compofitje.  E. 

a.  In  the  Saline  State,  by  its  Precipitation  by  AtKALiKS,  M 
in  the 

Hydrargyr.  preciplt.  cinereus.  E. 
Calx  hydrargyr.  alba.  L. 
Ungt.  calcis  hydrargyr.  albae.  Li 
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Preparations  of  Antimony, 
'  ANTlMONiUM  CALCINATU^4. 

CaL  'ttttd  Antimony, 

T«ke  of 

Aiuim  )ny,  powdered,  eight  ounces ; 
Nure,  powdered,  two  pounds- 
Mix  them,  and  calt  tt.e  mixture  by  degrees  into  a  red  hot  cnic'ble,. 
Burn  the  white  mafer  about  halt  an  hour  ;  and,  when  coid,  uowder 
it  j  a/ter  which  witlh  it  with  diftjiled  water. 

ANTIMONIUM  USTUM  CUM  NITRO,  l-'uJgO  CALX 
'*  ANTIMONII  NITRATA. 

F.dmb. 

N\irat(d  Calx  of  Antimory, 

Take  of 

Antimony,  calcined  for  making  the  glala  of  ai5t'm;ny. 

Nitre,  equal  weigh' s. 
Having  mixed,  and  put  them  into  a  crucible,  let  tliem  be  heated,  fu 

that  the  matter  /hall  be  of  a  red  colour  for  an  hour  ;  then  let  it  be 
>  taken  out  of  the  crucible,  and,  after  powdering  it,  let  it  be  repeatedly 

waAed  wiih  warm  water  till  it  becomes  infipid. 

It  is  in  all  cafes  uncertiin  in  operation  :  fometimes 
proving  perfeftly  inert,  and  at  other  times  very  violent  in 

CROCUS  ANTIMONII. 
hand. 
Crocus  of  Antimony, 

Take  of 

Antimony,  powdered  ; 

Nine,  powdered,  of  each  one  pound  5 

Sea-falt,  one  ounce. 
Mix>  and  put  them  by  degrees  into  a  red  hot  crucible,  and  melt  them 
.   with  an  augmented  heat.    Pour  out  the  melted  matter  j  and,  when 

cold,  feparate  it  from  the  fcorix. 

CROCUS  ANTIMONII,  VulgO  CROCUS  M  ET  A  L  LOR  U  M, 

Edinb. 

Crocus  of  Antimony  f  commonly  called  Crocus  of  Met  ah. 

Take  of 
Antimony, 
Nitre,  equal  weights. 

Cc3 
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After  they  are  (eparat«!.y  pow<lcred  and  well  mi«c<^,  let  ihcm  te  injedl«(l 
by  degrees  into  a  led-hot  crucible  ;  w"hrn  the  detonation  is  ov«t, 
feparate  the  reddith  metallic  matter  tn.ni  the  wlii'ifh  crult  j  po^vdir 
it  and  edulcorate  it  by  lepeated  wafliingj  with  hot  jwater,  till  the 
water  come  offinfipid. 

Their  principal  ufe  is  in  maniacal  cafe?,  or  as  the 
bafis  of  tome  other  prepawions. 

ANTlMONrUW  MURlATU.V*. 

Lond- 
Muriuted  Antimony, 

AMTIMONIUM    MUtHATUNS    'VulgO    BTTTYRUM  AN- 

T  1  MO  N 1  I . 

EJliib. 

Muriafed  Antimony,  commonly  called  Siutter  oj  Antiminy, 

Take  of 

Crocus  of  antimony,  powdered, 

Vitrtolic  ackl,  each  or.e  pound  j 

Dry  fea  fal',  two  pounds. 
Pcur  ihc  vitriolic  acid  iiitD  a  retrrt,  adding  by  degrees  the  f(a-faU  and 

cnxus  of  antimonv,  prcvtoufly  mixed  ;  then  dillil  in  a  fand-bath. 

Let  the  diflUled  mat  et  be  expofcd  to  the  air  feveral  days,  and  thea 

kt  the  fluid  pait  be  poured  off  from  the  dregs. 

It  is  fufficiently  flrong  for  the  purpofes  of  COnfuming  . 
fungous  fieQi  and  the  callous  lips  of  ulcers. 

PULVIS   ANT  I  MON  1  AL  I  8. 

-  Lond. 
Ant\m»rnal  PvMiltr, 

Take  of 

Antimony,  coarfely  powdered, 
Hartfliorn  ihavings,  each  two  pounds. 

AHTIMONIUM     CALCAREO      F  H  OSP  H  0  R  A  T  U  M  ,  Ji'Vt 
PULVIS  ANTIMONIALIS. 

Edinb. 

CatcareO'PhoJi>borated  Antimony,  or  Am'motiial  Potfdtr, 
Take  of 

Antimony,  In  coarfe  powder,  two  pounds ; 
Saw-duft  of  hones,  ivory,  or  hartrtiorn,  two  pounds. 
Mix,  and  put  them  into  a  wide  red-hot  iron  pot,  ftirring  coiiftantly  till 
the  mafs  acq  iires  a  grey  colour.    Powder  the  matter  when  eold, 


and  put  it  info  a  coated  crucible-  l.ute  to  It  a.-:gtbir  crucible 
inverted,  which  his  a  fm-jil  ho  i  in  its  boit.iiti  ;  aug^nfnt  iht  fire  t>f 
degrees  to  a  red  hejr,  and  ke?p  it  To  foi  rwo  hv)ui».  Laltly,  reiiut; 
the  m.itter,  when  coid,  to  .i  very  hne  pjwi^er. 

This  pcnvder  is  given  as  an  aUerauve  and  fudorific  i  i 
do(ti  of  about  five,  fix,  or  feven  grains  ;  in  which  q;iin - 
my  it  frequently  produces  nauica,  and  ibmetimes  vomiting 
and  purging.  Its  princip  vl  ufe  is  in  removing  obRrudiovis 
or  fuppreffions  of  the  infcnfible  peifpiration  which  ioofccri 
produce  fevers. 

SULPHUa   ANTIMONII    P  X  JE  C  I  P  I  T  A  T  U  M . 

LorJ. 

Predpiated  Suljbur  rf  Ant'imrj. 

Take  of 

,  Antimony,  pow  Je  ei,  two  pounds  ; 
Water  of  pure  kali,  four  pir-ti  ; 
Dillilled  water,  three  pinrs. 

Allx,  and  boil  them  with  a  flow  fire  for  three  hours,  conflantly  ft'rring, 
and  adding  diftilled  water  as  it  fliall  be  wanted  ;  Ilrain  the  hot  Iff 

^  through  a  double  linen  cloth,  nnd  into  the  liquor,  while  yec  ho  ^ 
drop  by  degrees  at  much  diluted  vitriolic  acid  a>  is  fufScient  to  pre- 
cipitate the  fulphur.  Waih  oil"  the  vitriylatcJ  kali  with  waim 
water. 

IVLPHUR  ANTIMONII  PR^CIPITATUM,  'Vulgo  SUL- 
PHUR AURATUM  ANTIMONII. 

FJ:r.b. 

Precipitated  Sulj>hur  of  jilntimony,  commonly  called  GJdfn  Sulphur  of 

/hitimony. 

Take  of 

Cauftic  ley,  four  pounds ; 
Water,  three  pounds ; 
Antimony  povvdcred  two  pounds. 
Boil  them  in  a  covered  iron  pot  for  three  hr>urs,  a^'ding  more  water  If 
neceflary,  frequently  Hining  the  mixture  with  an  iron  fpatula  ; 
ftrain  the  liquor  while  warm  through  a  double  cloth,  and  add  as 
much  diluted  vitriolic  acid  as  is  neclfary  to  precipitate  the  fulphur, 
which  muft  be  well  walhed  with  plenty  of  wjter. 

They  prove  emetic  when  taken  on  ao  empty  flomach, 
in  a  dole  of  four,  fi\e,  or  fix  grains  ;  but  at  prefenc  they 
are  fcarcely  prefcribed  with  this  intention  ;  being  chiefly 
ufed  a^  alterative  deobllruenis,  particularly  in  cutaneous 
diforders. 
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ANTIMONIUM  TARTARISATUM. 

Loud 

Tartarijed  AnUmony. 

Take  of 

Crocus  of  antimony,  powdered,  one  pound  and  an  half ; 
Cryitals  of  tartar,  two  pounds  ; 
DiOiHsd  water,  two  gallons. 
Boil  In  a  glafs  vefTel  about  a  quarter  of  an  hour;  filter  through  paper^ 
and  let  K&de  the  drained  liquor  to  cryftallize. 

ANTlMONIUM     TARTARISATUM,    <VuIgO  TARTARUS 

£  M  E  T  I  C  U  S . 
Edir.b. 

Tartarifed  Ant'monf,  connmcniy  called  Emetic  7artar, 
Take  of 

Alviriatcd  antimony  what  quantity  you  p'eafe ;  pour  it  into  wnrna 
water,  in  which  a  proper  quantity  of  purified  lixivc  has  been 
pievioufly  dirt'olved,  thac  the  ar.tinr.onial  poA-dsr  may  be  precipi- 
tated, wh  ch  after  being  well  waftietl  is  to  be  dried, 
Thf  n  to  fiy«  pounds  of  water  add  of  this  powder  nine  di^hms,  «nd  of 
•   cryftals  of  tartar>  in  very  fine  powder,  two  ounces  »nd  a  h«lf}  bgtl 

(jt  a  lUtle  till  the  powdet*  he  diflbWedy 
Let  the  ftrAirked  folution  be  flowly  ev»por»ted  Jn  a  glafi  vefTcl  to  « 
pellicle,  fo  that  cryt^als  may  be  formcd< 

The  dofe  of  emetic  iartar»  when  dcfigned  to  produce 
the  full  eficit  of  an  emetic,  is  from  two  to  four  grains. 
It  may  like  wife  be  advantageoufly  given  in  much  nnalter 
dafe^^t  as  a  naufcating  and  fudorific  medicine. 

ANTJMONIUM  V » 1  K 1  C  AT  V  M , 

Vi:rijicd  Ant.ma  y, 

Yake  of 

1  owdered  an'-ltiony,  fi)UT  ounces 

Calcine  in  a  bioad  eattheaveirel  with  a  fire  gradually  raifed,  ftirring 
it  with  an  iron  rod  unul  ii  no  longer  emit^  i'moke.  Put  tiiis 
powder  ir.ti  a  crucible,  (o  as  to  fill  twQ  thir.ds  of  it.  A  cover  being 
ft  ted  on,  make  a  fiie  under  it,  at  finl  nnoderate,  afterwards  iiionger, 
until  the  matter  be  meUed.    Pour  out  the  melted  glafs. 

VITRU.M  ANTIMONII. 
Edirib. 
Glafs  cf  ylnt'.miry. 
Strew  antimony,  beat  into  a  coarfe  powder  like  fand,  upon  a  fliallow 
unglazed  earthen  veffel,  and  apply  a  gentle  htat  underneath,  that 
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'  the  antimony  may  be  heated  flowly  ;  keeping  it  at  the  fame  time 
'  conftatitly  Itirrir.g  to  prevent  it  from  running  irito  lumps/  White 
■vapours  of  a  fulphureous  fmell  vvi  I  arile  frcm  it".    If  they  ceafe 

•  to  exhale  with  the  degree  of  heat  fiift  applied,  increafe  the  fire  a 
little,  fo  that  vapours  may  again  arife  :  go  on  in  this  manner,  till  the 
powder,  wh;n  brouiiht  to  a  ltd  heat,,  exhales  no  more  v»p':urs. 

'  Melt  this  powder  in  a  crucible  with  an  intenfu  heat,  till  it  afi'umes 
the  appearance  of  melted  glals  J  then  pour  it  out  on  a  heated  brafa 
plate  or  diOi. 

It  is  frequently  employed  in  the  formation  of  emetic 
tartar. 

VITRUM   ANTIMONII  CERATUM. 

EJinl>. 

Cerated  G*ijJs  of  Ant'tmony. 
Take  of 

Yellow  wax,  a  drachm  ; 
Glafs  of  antimony,  reduced  into  powder,  an  ounce. 
Jifclt  the  wax  in  an  iron  veflel,  and  throw  into  it  the  powdered  giafs  5 
I  keep  the  mixture  over  a  gentle  fire  fiT  half  an  hour,  continually 
llirring  it ;  then  pour  it  out  on  paper,  and  vv  hen  cold,  grind  it  intu 
^  powder. 

•  The  dofe  of  this  medicine  is  from  ten  grains  to  twenty 
or  thirty  :  it  is  faid  to  operate  mild[y  both  upwards  and 
downwards,  and  lomecimes  to  prove  fudoriiic. 

CERUSSA  ANTIMONII. 

Brvn. 
Ceruffi  of  /irjimony. 

Take  of 

Reuulm  of  antimony,  one  part ; 
Nitre,  three  parts 

Deflagra'e  them  together  in  the  Otanner  direftcd  for  the  antimonium 
calcijiatum. 

KERMES    MINER  ALE. 
Suec. 
Kermes  M'.neral. 

Take  of 

Crude  antimony,  p'wdered,  half  3  pound  ; 
Fixed  vgftable  sHiali,  two  pounds; 
Boiling  water,  eight  pounds 
Bolt  them  together  in  an  iron  pot-  for  a  quar:er  of  an  h'-ur,  continually 
f.irriiig  the  mixture  with  an  iron  fpatu  aj  and  filter  ai  fpeedily  as 
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p(  fllble  while  it  is  hot.  The  filtered  liquor,  fet  In  a  cool  place,  wlil 
loon  depofit  a  powder,  whicli  muft  be  repeatedly  wafhtd,  firft  with 
ccld,  and  afterwards  with  warm,  water  until  it  be  perfectly  infipid. 

This  medicine  has  been  long  greatly  efteemed,  efpe- 
cially  in  France. 

PANACEA  ANTIMONH. 
tanacea  of  jSntimony, 

Talte  of 

Antimony,  fix  ounces ; 

Nitjc,  two  ounces ; 

Common  fait,  an  ounce  and  a  half  j 

Charcoal}  an  wince. 

Reduce  them  into  a  fine  powder,  and  put  the  mixture  Into  a  red  hot 
crucibie,  by  half  a  fpoonful  at  a  time,  continuing  the  fire  a  quarter 
of  an  hour  after  the  laft  injedion ;  then  either  pour  ihe  matter  into 
a  cone,  or -let  it  cou)  in  the  crucible;  which  when  cold  muft  be 
broken  to  get  it  out.  In  the  bottom  will  be  found  a  quantity  of 
regulus ;  above  this  a  compift  liver-coloured  fubftance  ;  and  on  the 
the  top  a  more  fpongy  mafs  ;  this  Ui\  is  to  be  reduced  into  powder, 
edulcorated  with  water,  and  dried,  when  it  appears  of  a  fine  golden 
c  I'our. 

Ten  grains  of  the  powder,  mixed  with  an  ounce  of 
white  fugar  candy,  and  made  into  a  mafs  with  mucilage 
of  gum  tragacanth,  may  be  divided  into  an  hundred  fmall 
pills  ;  of  which  one,  two,  or  three,  taken  at  a  time,  are 
faid  to  work  gently  by  ftool  and  vomit. 

TABLE  OF  ANTIMONY. 

Antimony  is  chiefty  employed  in  medicine  in  the  (late 
of  oxydation,  and  this  oxyd  is  procured  either  from  its 
fulphuret  or  its  pure  Hate. 

J.  Anttmfiny  in  the  form  of  the  triturated  fulphuret. 
Aniimonium  preparatum  (L.  et  E.)  is  oxydated  by 

I.  Calcination,  (or  the  aftion  of  heat  and  air,)  as  in  the 

F lores  antimonii  fine  addito. 
Vitrum  antimonii.  E. 
Ant'monium  vitrificatum.  L. 
Vitrum  antimonii  ceratum.  E. 

.  a.  Acids,  as  in  the 

An'imoniurn  vittiolatum.  K.laut)ig. 
A«Uaioni*w  cnharticum.  WiiLn. 
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•  Antimonlum  murlatum,  vulgo  Butyr.  Antlni.  E. 
,  iVntimonlutn  muriacum.  L. 

Pulvis  algarothi,  vulgo  mercurius  vicx. 

Bezoardicum  minerale. 

Antim.  tartarifat.  vu'go  tartar  emetic.  E. 

Antim.  tartarifat.  E.  et  L. 

Vinum  aatim  tartarifat.  E.  et  L> 

Vinum  antimonii.  L. 

3.  Nitre. 

Crocus  antimonii  mitinimus, 
Vulgo  regulus  antimonii  mediclnalls. 
Crocus  antimonii.  E.  et  L. 
Antimonii  emeticum  mitius.  Boeth. 

Antlmonium  uftum  cum  nitro,  vulgo  calx  antimoaii  nitrata.  E. 
Antimoiiium  c^lcinatum,  vu'go  diaphoret.  L. 
Antlmonium  calcsreo-phoft)horaium,  five  nulvis  antimoniaiii,  E. 
Pulvis  ancimunialis.  L. 

4.  Alkalies. 

Hepar  antimonii  mitiflimus 
Regulus  antimonii  mediciiia'is. 
Hepar  ad  Kermes  mine  ale.  GecfFrui, 
Hepar  ad  tinfturam  antimonii. 
Kermes  mineral  is. 

Sulphur  antimonii  prxcipitat  Jm.  £.  et  L. 

II.  Antimony,  in  its  pure  ftate,  under  the  forms  of 

Regui'us  antimonii  fimplex, 
Regulus  antimoA  I  martiali<:, 
Regulus  Jovialis,  areoxyditrd  by 

I.  Calcination,  for  the  action  of  heat  and  air,^)  as  in  the 

Flores  argentii,  vulgo  nix  antimonii. 

a.  Nitre,  as  in  the 

CcufTa  antimonii. 
Stomaichcum  poterli. 
Atitihedlieum  poterii. 
Cardiacum  poterii. 

Preparations  of  Silkier. 

ARGENTUMNITRATUM- 

Lor;d> 
titrated  Siii'tr, 

Take  of 

Silver,  one  ounce ; 

Diittte  skwue  acid,  four  ounces. 

C  c  6 
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DifFolve  the  filwer  in  the  nitrous  acid,  in  a  glafs  veiTel  with  a  fand-h^af ; 
then  evaporalc  wirh  ao  hejc  gently  raifed  ;  afterwards  melt  tre 
reJiduum  in  a  cruclule,  caretully  avoiding  too  a  great  a  heat,  and 
P'jur  it  into  proper  muulds. 

ARGENTUM  N  1 T  R  A  T  U  M  ,  "Ua^O  C  AU  STl  C  U  M  LUNARE. 

Edini?. 

Nitrated  Sil-ver,  commonly  called  Lunar  Caujlk. 

Take  of 

Purcft  filver,  beat  thin  and  cut  in  pieces,  four  ounces ; 
Dilute  nitrous  acid,  eight  ounces } 
Diflilled  water,  four  ounces. 
DifToive  the  lilver  in  a  phial  with  a  gentle  heat,  and  evaporate  the 
folution  to  drynefs  5  then  put  the  mafs  into  a  large  crucible,  and 
apply  tile  heat,  at  tirft  gently,  but  augment  it  by  degrees  till  the 
mals  flows  like  oil ;  then  pour  it  into  iron  moulds,  previoufly  heated, 
and  greafed  with  tallow.  The  lunar  cauftic  mud  be  kept  in  well 
flopt  phials. 

This  preparation  is  a  ftrong  cauftic  ;  and  is  frequently 
employed  as  fuch,  for  confuming  warts  and  other  flelhy 
excrefcences,  keeping  down  fungous  flefh  in  wounds  or 
ulcers,  and  other  fimilar  ufcs. 

IMLULiE  LUNARES. 

The  Lunar  Pills.  ' 

Dlflblve  pure  (ilver  in  aqua  fortis,  as  in  the  foregoing  procefs  ;  and  after 
due  evaporation,  fee  the  liquor  to  cryftallize  Let  the  cryftals  be 
again  dillbived  in  common  water,  and  mixed  with  a  folution  of 
equal  their  weight  of  nitre.  Evaporate  this  mixture  to  drynefs,  and 
continue  the  exficcation  with  a  gentle  heat,  keeping  the  matter  con- 
ftantly  ftirring  till  no  more  fumes  arife. 

Boerhaave,  Boyle,  and  others,  commend  it  highly  in 
hydropic  cafes.    It  is  ufed  alfo  in  nervous  afFedions. 

Preparations  of  Iron. 

FERRl    LIMATURA  PURIFICATA. 

Edinb. 
Purified  Iron  FiTings. 

Covrr  the  filings  with  a  piece  of  gauze,  or  with  the  bottom  af  a  fine 
tieve,  and  thtough  this  diaw  the  irou  iilingt  with  a  magnet. 
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FERRI   SQUAMffi  PURIFICAT^. 

Edinb. 
Purified  Iron  Scales. 
Let  Iron  fcalcs  (collcfted  at  the  foot  of  a  bbcltfmith's  anvil)  be  purifieii 
by  mesns  of  a  magnet.    The  magnet  will  attxaft  only  the  fnialler 
and  more  pure  fcales,  leaving  the  larger  and  more  impure  behind. 

FERR.UM  AMMONIACALE. 
Lend, 
yimmoniacal  Iron^ 

Take  of 

Iron  filings,  one  pound  ; 
Sal  ammoniac,  two  pounds. 
Mix,  and  fublime.    What  remains  at  the  bottom  of  the  vefTel  mix  by 
rubbing  together  wilh  the  lublimed  matter,  and  again  fubiime. 

FERRUM    AMMON  lACVM,  -Uw/g-O  FLORES  MARTIALES, 

Edinb, 

Ammonijted  Ircitf  commonly  called  Martial  Flowers. 
Take  of 

Burnt  vitriolated  iron,  wafhed  and  well  dried, 
Sal  ammoniac,  equal  weights. 
Having  mixed  them  well,  fublime. 

It  has  been  found  of  fervice  in  hyflerlcal  and  hypo* 
chondriacal  cafes,  and  in  diftempers  proceeding  from  a 
laxity  and  weaknefs  of  the  folids,  as  the  rickets. 

FERRI  RUBIGO. 

Lond. 
Riifl  of  Iron. 

Take  of 

Iron  filings,  one  pound. 
Expofe  them  to  tiie  air,  of'.en  moiftening  them  with  water,  until  t^ey 

be  corroded  into  luft  ;  then  pow/er  them  in  an  iron  mortar,  and 

wdfh  off  with  diltiUi'd  water  the  very  fine  powder. 
But  the  remainder,  which  cannot  by  moderate  rubbing  be  reduceil 

into  a  powder,  capable  of  being  eafily  wa/hed  ofF,  muft  be  moiftcned, 

expofed  to  the  air  for  a  longer  time,  and  again  powdered  and  walhed 

as  before.    Let  the  wallird  powder  be  dried. 

FERRI  RUBIGO, a/«/^OFER  R»  IIMATURA  PREPARATA. 

Editib, 

Rufi  of  Iron,  commonly  called  Prepared  Iron  Filings, 
jS«t  purified  iron  filings  in  a  moift  place,  that  they  may  turn  to  ruft, 
which  it  to  b«  ground  ioto  an  impalpable  powder. 
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The  ruft  of  iron  is  preferable,  as  a  medicine,  to  the 
calces,  or  croci,  made  by  a  ftrong  fire.  The  dofe  is  from 
four  or  five  grains  to  twenty  or  thirty. 

FERRUM  TARTARISATUM. 

Lend. 
7artarifcd  Irotu 

Take  of 

Iron  filings  one  pound ; 

Powdered  cryllals  of  tartar,  two  pounds. 
Mix  them  with  diftilled  water  into  a  ihick  parte.    Expofe  It  to  the 

air  in  an  open  earthen  veflel  for  eight  days ;  then  dry  the  matter 

in  a  fand-bath,  and  reduce  it  to  a  very  fine  powder. 

It  may  be  given  in  a  Hquid  form,  or  in  a  bolus,  in 
dofes  of  from  five  grains  to  a  fcruple,  twice  or  thrice 
a  day. 

FERRUM  VITRIOLATUM. 

Vltriolated  Iron. 

Take  of 

Iron  filings, 

Vitriolic  acid,  each  eight  ounces ; 
DlltiUed  water,  three  pints. 
Mix  them  in  a  glafs  vefTel ;  and,  when  the  efFcrvefGence  has  ceafcd^ 
place  the  mixture  for  fome  upon  hot  fard  ;  then  pour  off  the  liquor, 
draining  it  through  paper  j  and,  after  due  exhalation,  fet  it  afide 
to  cryftallize. 

FERRVM  VITRIOLATUM,  'VulgO  SAL  CHALVBl'S. 

EJir.b. 

Vltriolated  Iron,  commonly  called  Salt  nf  SteJ, 

Take  of 

Purified  iron  filings,  fijt  ounces  ; 

Vitriolic  acid,  eight  ounces  ; 

Water,  two  pounds  and  a  half. 
Mix  them,  and  when  the  effervefcence  ceafes,  let  the  mixture  (land  for 

fome  time  upon  warm  fand  ;  then  drain  the  liquor  through  paper, 

and  after  due  evaporation  fet  it  afiJe  to  cryftallize. 

The  vitriolated  iron  is  one  of  the  moft  efficacious  pre- 
parations of  this  metal ;  and  frequently  ufed  in  cacheftic 
and  chlorotic  cafes,  for  exciting  the  uterine  purgations, 
ftrcngthening  the  tone  of  the  vifcera,  and  dellroying 
worms.    Four  or  five  grains,  and  in  many  cafi^s  half  a 
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grain,  are  fufficient  for  the  intention  In  which  chalybeate 
medicines  are  given. 

fERRUMVITRIOLATUM  EXSICCATUM,  VuIgeVlTKl' 
OLATUM  CALCINATUM. 

Edinb. 

Dried  Vitriolated  Irotif  commonly  called  CaUintd  yitnol. 
Take  of 

Vitriolated  Iron,  as  much  as  you  pleafe. 
Let  it  be  calcined  in  an  unglazed  earthen  veflel^  with  a  moderate  heat, 
till  it  becomes  white  and  perfedtly  dry. 

FERRUM   VITRIOLATUM   U  S  T  U  M,  COL  COT  H  AR 

VITRJOLI. 

Edinb, 

Burnt  Vitrblated  Iron,  commonly  called  Colcotkar  of  Vitriol, 
Let  dried  vitriolated  iron  be  urged  with  a  violent  fire  till  it  becomes 
of  a  very  red  colour. 

The  colcothar  is  very  rarely  employed. 

JETHIOPS  MARTIALIS, 
Gen. 
Martial  Ethiops. 

Take  of 

Ru(t  of  iron,  as  much  as  you  pleafe  ; 
Olive  oil,  a  fufficient  quantity  to  make  it  Into  a  parte. 
Let  this  be  diftilled  in  a  retort  by  a  ftrong  fire  to  drynefs.    Keep  the 
lefiduum  red  ace  J  to  a  fine  powder  in  a  ciofe  veffel. 

It  is  not  in  general  fuppofed  to  have  any  advantage 
over  the  other  more  common  chalybeates. 

Preparations  of  Lead, 

MINIUM. 

Red  Lead. 

Let  any  quantity  of  lead  be  melted  in  an  unglafed  earthern  veflel,  and 
kept  ftirring  with  an  iron  fpatula  till  it  falls  into  a  powder,  at  firft 
blackifli,  afterwards  yellow,  and  at  length  of  a  deep  red  colour,  in 
which  lall  (fate  it  is  called  minium  ;  taking  care  not  to  raife  the  fuz 
fo  high  as  to  run  the  calx  into  a  vitreous  mafs. 

Thefe  calces  are  employed  in  external  applications  for 
abating  indammations,  clfanfing  and  healing  ulcers,  and 
^he  like.  5 
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CER.USSA.  ' 

Cerujfe,  or  White  Lead,  i 
Put  fome  vinegar  into  the  bottom  of  an  earthen  vefTel,  and  fufpend 
over  the  vinegar  very  thin  plates  of  lead,  in  fuch  a  manner  thaB 
the  vapour  which  arifes  from  the  acid  may  circulate  about  the 
plates.  Set  the  containing  veHel  in  the  heat  of  horfe-dung  for  three 
weeks  if  at  the  end  of  this  time  the  plates  be  not  properly  calcined, 
fcrape  off  the  white  powder,  and  expofe  them  again  to  the  ftcam  of 
vinegar,  till  all  the  lead  be  thus  corroded  into  powder. 

It  proves  externally,  when  fprinkled  on  running  fores,^ 
or  ulcers,  moderately  cooKng,  drying,  and  aftringent. 

CERUSSA  ACETATA. 

Land, 
^cetated  CeruJJe. 

Take  of 

CerulFc,  one  pound ; 

Diltilled  vinegar,  one  gallon. 
Boil  the  ceruffe  with  the  vinegar  until  the  vinegar. is  faturated  ; 

then  filter  through  paper  }  and,  after  proper  evaporation,  fct  it  afide 

to  crylUUize. 

CBRUSSA   ACETATA,  i;a/^fl  SACCHARUM  SATURNI. 

Edinb. 

Acetattd  Ccrujfe,  com;nonly  called  Sugar  of  Lead. 

Put  any  quantity  of  ceruffe  into  a  cucurbit,  and  pour  upon  it  ten  timet 
its  quantity  of  dilt'llpd  vin?gnr.  Let  the  mixture  ftand  upon  warm 
fand  till  the  vinegar  becomes  f\v<et  5  when  it  is  to  be  poured  off,, 
and  fiefh  vinegar  added  as  often  as  it  comes  off  Iweet.  Then  let  all 
the  vinegar  be  evjporatea  in  a  gbfs  vcffe!  to  the  confiftence  of 
'  pretty  thin  honey,  and  fet  it  afide  in  a  cold  pbce,  that  cryftals  may 
be  formed,  wliich  are  to  be  afterwards  d;ied  in  the  ihade.  The 
remaining  liquor  is  again  to  be  evaporated  that  new  cryftak  may  be 
formed  ;  the  evaporation  pf  the  refiduous  liquor  is  to  be  repeated 
till  no  more  cryftals  concrete. 

The  fugar  of  lead  is  much  more  efficacious  than  the 
foregoing  preparations, in  anfwering  the  feveral  intentions 
to  which  they  are  applied.  Some  have  ventured  upon  it 
internally,  in  dofes  of  a  few  grains,  as  a  ftyptic,  ia 
hasmorrhages,  profufe  colliquative  fweats,  feminal  fluxes, 
the  fluor  albus,  &c.  nor  has  it  failed  their  expectations. 
It  very  powerfully  reftrains  the  dilcharge  ;  but  alrooft  as 
certainly  as  it  does  this,  it  occafions  fymp^oms  of  another 
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kind,  often  more  dangerous  than  thofe  removed  by  it, 
and  fometimes  fatal. 

AQUA    LITHARGYRl  ACETATI. 

Litid. 

Wattr  of  Acttattd  Litharpt. 

Take  of 

Litharge,  two  pounds  and  four  ounces; 
DifVilled  vinegar,  one  gallon. 
Mix,  and  boil  to  fix  pints,  conftantly  fliriing ;  then  fet  it  afide. 
After  the  feces  hAve  fubfided,  ftrain. 

This  preparation  may  be  confidered  as  nearly  the  fame 
with  the  extract  and  vegeto-mineral  water  of  Mr.  Gou- 
lard. 

Prtparationt  (>f  Tit** 

PUtVlS  STANNI. 
Tim  Ftwtttr, 

T«ke  of 

Tin,  four  ounces. 
M«lt  it,  and  take  off  the  film  formed  on  itj  furface  ;  then  pour  It  into 

a  clear  iron  vefTel,  and  either  by  agitation  or  rubbing  reduce  it  to  a 
.  powdery  ftate  ;  pafs  the  finer  parts  th/ough  a  hair  fieve. 

It  is  often  employed  as  a  remedy  againfl  worms,  par. 
ticalarly  the  flat  kinds,  which  too  often  elude  the  force  of 
Other  medicines.  The  general  dofe  is  from  a  fcruple  to 
•  drachm. 

8TANN1  AMAIGAMA. 

Dan. 
^malgama  of  Tin, 

Take  of 

Shavings  of  pure  tin,  two  ounces ; 
Pure  quickfilver,  three  drachms. 
Let  them  be  rubbed  to  a  powder  in  a  ftone  nnortar. 

Some  have  imagined  that  tin  thus  afted  on  by  mercury, 
is  in  a  more  afllve  condition  than  when  exhibited  in  the 
Aate  of  powder,  and  accordingly  it  has  been  given  in 
worm  cafes. 
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Preparations  of  Zinc. 

ZINCUM  CALCINATUM. 
Lsnd, 

CiiUined  Zinc. 

Take  of 

Zinc,  broken  into  fma!!  pieces,  eight  ounces. 
Cad  the  pieces  of  zinc,  ui  feveral  t  mes,  into  an  ignited  large  and  dee^ 
crucible,  placed  leaning,  or  half- upright,   p'lttir'g  on  it  another 
crucible  in  fuch  a  manner  that  the  air  may  liave  free  acccfs  to  th< 
kurning  zinc. 

Take  out  the  calx  as  foon  as  it  appears,  and  feparate  its  whire  and 
lighter  part  by  a  fine  ficvc. 

ZINCUM  U  3  T  U  M ,  'VufgO  FLORES  ZINCl. 
Edhib. 

Burnt  Zinc,  cotnnwnly  called  Fknvers  of  Zinc. 
Let  a  large  crucible  be  placed  in  a  furnace,  in  an  inclined  fituatioat 
only  half  upritjht ;  when  the  bottom  of  the  velFel  is  moderately  red» 
put  a  fmall  piece  of  zinc,  about  the  weight  of  a  drachm,  into  it; 
the  zinc  foon  flames,  and  is  at  the  fame  time  converted  into  a 
fpongy  calx,  which  is  to  be  r.iked  from  ihefurface  of  the  metal  with 
an  iron  fpa'.ula,  that  the  combuftion  may' proceed  the  more  fpeedily  i 
when  the  zi?.c  ceafes  to  flame,  take  the  calx  out  of  the  crucible. 
Having  put  in  another  piece  of  zir.c,  the  operation  may  be  repealed 
as  often  as  you  pleafe.  Laftiy,  the  calx  is  to  be  prepared  like 
antimony. 

The  flowers  of  zinc  have  been  much  celebrated  of  lat« 
years  in  the  cure  of  epilepfy,  and  feveral  fpafmodic 
affedions.  They  ought  to  be  given  at  firil  in  very  fmali 
dofes,  as  a  grain  or  two  twice  a  day  :  and  the  dofe  gia- 
dually  increafed  to  feven  or  eight  grains. 

ZINCUM   VITRIOLATUM,   VuIgO  VITRIOLVM  ALBUM. 

Edinb. 

Vitriolated  Zinc,  commonly  called  White  Vitritl, 

Take  of 

Zinc,  cut  into  fmall  pieces,  three  ounces  j 
Vitriolic  acid,  five  ounces , 
Water,  twenty  ounces. 
Having  mixed  the  acid  and  water,  add  the  zinc,  and  when  the  ebul- 
Jition  is  finiflied  drain  the  liquor;  then  after  proper  evaporation  fet 
it  apart  in  a  cold  place,^  that  it  may  fhoot  into  cryilals. 

This  fait  is  an  elegant  white  vitriol. 
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ZINCUM  VITRtOLATUM. 

VttrialiiteJ  Zirc. 

Take  or 

NV  hi;c  vitriol,  one  pounj  ; 

Vlrriolic  acid,  one  drachm  ; 

Boiling  diftilled  water,  three  pints. 
Miic,  and  li  ter  through  paper.    After  a  proper  evaporation,  fet  it  afide 

in  a  cold  place  to  cryliallize. 

Preparations,  of  Copper, 

CUPRUM  AMMONIACUM. 

Ed'lnb, 

^mmon'iacal  Cot>pcr, 

Take  of 

Vitriolated  copper,  two  parfs ; 
Prepared  amtnonij,  three  parts. 

Rub  them  together  in  a  glafs  mortar,  until  they  unite,  after  the  effcr- 
vefcence  ceafe^:,  in^o  a  uniform  violet-coloured  mafs,  which  muft  be 
firft  dried  on  blotting  paper,  and  afterwards  by  a  gen'le  hear.  The 
product  muft  be  kept  in  a  glafj  phial  well  clofed  with  a  glafs  Hopper. 

This  preparation  has  been  thought  ferviceable  in  epi- 
lepfies,  Jt  is  employed  by  beginning  with  dofes  of  half 
a  grai.i,  twice  a  day ;  and  increaHng  them  gradually  to 
as  much  as  the  llomach  will  bear. 

AQUA  .£RUGINIS  AMMONlAT^,  VulgO  AQUA  SAF* 

P  H  A  R  I  N  A. 

Edinh. 

Water  of  AmmimaUd  Verdigris,  common'y  called  Sappbirt  JVattr^ 
Take  of 

Lime  water,  frefli  trade,  eight  ounces; 
Sal  ammoniac,  two  fcruples  } 
Verdigris  powdered,  f)ur  grains. 
Mix  them,  and  after  twenty  four  hours  filter  the  liquor. 

This  water  is  ufrd  externally  for  cleaning  foul  ulcers, 
and  dilpofing  them  to  heal. 

AQUA  CUPRI  VITRIOLATA  COMPOSITA,  VulgO  AQUA 

STY  PT  I  CA. 

Edinb. 

Compound  fVater  of  V]triolattd  Qopp:r^  conimonly  called  Styptic  IVater^ 

Take  of 

Vitriolated  copper, 
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AIutn»  of  each  three  ounces  j 
Waier,  two  pounds  } 
Vitriolic  acid,  one  ounce  and  an  half. 
Boil  the  falts  in  the  water  that  they  may  be  diiToIved,  and  to  the  t 
filtred  liquor  add  the  vitriolic  acid. 

This  Ityptic  water  is  fomewhat  fimilar  to  the  oldL 
aqua  alu?mno/a  Baleana  of  the  former  pharmacopceias. 

DecoSlions  and  Infujtons. 
After  the  feveral  claffes  of  medical  fubftances  defcribcd,  , 
we  come  next  to  vegetables,  the  forms  of  which,  or  at : 
leaft  the  forms  in  which  the  vegetable  fubllance  pre-  • 
dominates,  are  more  varied  than  what  we  have  hitherto  • 
confidered. 

Moft  vegetable  fubftances  impart  their  virtues  to  wa-  • 
ter,  and  this  they  do  more  readily  in  a  dried  than  in  a  i 
frefh  ftate,  which  is  aflifted  fotnetimes  by  the  application  > 
of  heat;  too  much  heat,  however,  is  improper  in  the  ■ 
more  aromatic  vegetables,  as  their  volatile  parts  are  dif. . 
fipated  by  it,  but  it  may  be  applied  to  thofe  of  a  more  : 
fixed  nature,  and  is  fometimes  neceffary  to  extrait  all . 
the  virtues  of  particular  fubftances;  yet  this  circumftance 
is  by  no  means  fo  general,  and  cold  infufions  are  found 
for  the  moft  part  more  fully  impregnated  with  the  medi- 
cinal qualities  than  the  hot  ones. 

DECOCtUM  ALTH^iE. 

Edinb. 

Dftdlfnn  of  Mar/htnalltnOs , 

Take  of 

Dried  marfljmallow  roots,  four  ounces  j 
Railins  of  the  fun,  ftoned,  two  ounces  ; 
Water,  ftven  pounds. 
Boil  to  five  pounds ;  place  apart  the  ftrained  liquor  till  the  feces  havft 
fubtidcd,  then  pour  out  the  clear  liquor. 

1  his  forms  a  ufeful  demulcent  in  nephritic  cafes,  and 
wherever  acrimony  takes  place  in  the  difcharge  by  the 
kidneys. 

DECOCTVM  CORNU  CERVI. 
Lord. 

DicoSHon  of  Hartfi>orn, 
Take  of  ^ 
Burnt  and  prepared  hartfliorn,  two  ouiicei} 
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Gum  arable,  fix  drams  j 
Dittilled  water,  three  pints. 
Boil,  conftantly  ftirring,  to  two  pints,  and  flrain. 

This  forms  the  drink  in  acute  difeafes  attended  with 
diarrhasa,  and  where  much  acrimony  prev^ails  in  the  prims 
viae. 

FQTJO  CRETACEA. 
Lond. 
Chalk  Julep, 

Take  of 

Prtj-ared  chalk,  one  ounce ; 

Pureft  refined  Tugar,  half  an  ounce  ; 

Mucilage  of  gum  arabic,  two  ounces  ; 
Rub  them  together  ;  and  add  by  degrees  j 

Water,  two  pounds  and  a  half ; 

Spirituous  cinnamon  water,  two  ounces. 
Mix  them. 

This  is  the  bed  form  of  exhibiting  chalk  ;  it  is  aft- 
ful  wherever  an  acrimony  prevails  in  the  primae  viae,  con» 
nedled  with  an  acid  caufe. 

DECOCTUM  CORTICIS  PERUVIAN!. 
Lond. 

DecoBion  of  Peruvian  Bark, 

Take  of 

Peruvian  bark,  powdered,  one  ounce  ; 
Diftilled  water,  one  pint  and  three  ounces. 
Boil,  for  ten  minutes,  in  a  covered  veflel,  and  ftraia  the  liquor  whilft 
hot. 

In  this  form  all  the  ftrengthening  virtues  of  the  bark 
are  contained,  and  it  may  be  given  in  dofes  of  two  or  three 
ounces. 

DECOCTUM  PRO  ENEMATE. 
Lond. 

Deco3ton  for  a  Clyfter. 

Take  of 

The  dried  leaves  of  mallow,  one  ounce ; 
Dried  chamomile- flowers,  half  an  ounce; 
Water,  one  pint. 
Boil,  and  ftrain. 

The  virtues  of  this  form  chiefly  depend  on  the  quantity 
of  the  fluid  introduced  more  than  any  thing  in  the  com- 
portion. 
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DECOCTUM  FRO  FOMENTO. 

Land. 

DtcoS'ion  for  F«mtntat'm, 

Tike  of 

The  ditcd  leaves  of  fouthem-wood. 

The  dried  tops  of  fca-wormwood, 
•  Dried  chamomile- flowers,  each  one  ounce; 

Dried  bay- leaves,  half  an  ounce  j 

Dinilled  water,  fix  pints. 
Boil  them  a  little,  and  ftraia-^ 

This  form  depends  much  for  its  virtues  on  thtf  vvarrn  fiuli, 

DECOCTUM  COMMUNE. 

Edinb. 
Ctmmofi  Decolikn, 

Take  of 

Gam  jinile-fiovvtrs,  one  ounce  }  ' 
Carvy-feed»,  half  an  ounce  j 

"Water,  five  pounds.  ^  '  • 

Boil  a^uartet  of  za  haxir,  and  ftrarn.  ^ 

DECOCTUM  HELEBORI. 

'DtCoHicfi  ofUelkhort^ 

Talrt  of 

The  root  of  white  Tiellebore,  powdered,  one  ounce  j 
Diftilled  water,  two  pints  j 
Redified  fpirit  of  wine, -two  ounces. 
Coil  ibe  water  witk  tlie  toot  to  one  pint ;  and,  the  liquor  being  cold  and 
ftra'ined,  add  to  it  the  fpirit. 

This  is  fometimes  ufed  in  cutaneous  difeafes,  particu- 
^rly  the  tinea. 

DECOCTUM  HORDEI. 
DtcoBion  if  darley. 

Take  of 

Pearl-barley,  two  ounces ; 
Diftilled  water,  four  pints. 
The  barley  being  firft  walhed  with  cold  water  from  the  adhenng  im- 
purities, pour  upon  it  about  half  a  pint  of  water,  and  boll  the  bailej 
a  little  time.    This  water  being  thr  jwn  away,  add  the  diftilled  ws- 
ter,  boiling,  to  the  barley  j  boil  it  to  two  pints,  and  ftrain. 

This^  is  a  ufeful  form  for  ihe  purpofes  of  dilution  in 
acute  difeafes. 
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BECOCTUM  HORDEI  COMPOSITVM. 

Lond. 

Take  of 

The  decoction  of  barley,  two  pints  j 
Raifins,  ftoned, 
Figs, 41iced,  each  two  ounces; 
Liquorice- root,  diced  and  bruifed,  iiaif  aa  ounce  ; 
Diftilled  water,  one  pint. 
Boil  to  two  pints,  and  ftra-n. 

DECOCTUM  HORDEI. 

£dinb.  I 
EarUy  lyalfr. 

Take  of 

Fearl-barley,  t^ro  ounces; 
a  er,  five  pints. 

Firft  waft  the  barley  from  the  mealy  matter  that  aiflieres  to  it  with  fome 
cold  water;  theo  boil  it  a  little  with  about  half  a.pintof  frelh  water, 
which  will  acquire  a  c>nfiderable  tinge  from  if.  Throw  away  this 
tinged  water ;  put  the  bar'ey  into  the  water  prefcribed,  made  firit  to 
buil ;  and  continue  the  boiling  till  half  the  water  be  wafted. 

DECOCTVM  LICNORUM. 
D*cofli»n  tf  the  W»oids. 

Take  of 

Cuaiacum  faw.duft,  three  ounces  ; 
Raifins  of  the  fun,  ftoncd,  two  ouncei ; 
Saflafias  wood,  ihaved, 
Liquorice,  Hiced,  each  oneounce^ 
Water,  ten. pounds. 
B()il  the  guaiacum  and  raifins  with  the  water,  over  a  gentle  fire,  to  the 
confumption  or  one  half ;  adding,  towards  the  end,  the  falfafrai  and 
liquorice.    Strain  out  the  liquor  j  and  having  futfered  it  to  rcA  fot 
fome  tinne,  pour  oit'the  clear  from  the  feces  wtthou:  exprellion. 

This  has  been  long  celebrated  in  cutaneous  difeafes, 
^hen  taken  daily  in  the  quantity  of  a  pint  joined  with  a 
aiercurial  or  antimonial  alterative. 

PECOCTVM  SARSAPARILL A, 
Lend. 

DtcoHiott  of  SjtfafaTilla. 

Take  of 

The  root  of  farfaparilla,  Hiced,  fix  ounces ; 
DifUlled  water,  eight  pints. 
Maceiate  f  >r  two  hours,  with  an  heat  of  about  1958  ;  then  take  ovtt  the 
foot,  and  brufe  itj  return  the  bruited  root  to  the  li()u«r,  and  }|aiA 
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macerate  It  for  two  hours.  Then,  the  liquor  being  boiled  to  the^ 
meafure  of  four  pints,  prefs  it  out,  and  ftrain. 

Th's  is  a  mild  alterative,  poffeffing  the  qualities  of  aa 
mild  mucilaginous  fubftance  with  much  dilution  :  a  pint: 
or  more  fhould  be  ufed  daily. 

DECOCTUM  SARSAPARI  LL/E  COMPOSITVM. 

Compound  Deceliion  of  Sarjafarllla, 

Take  of 

The  reot  of  farfaparilla,  lliced  and  bruifed,  fix  ounces  j 
Bark  of  the  root  of  faffafras. 
Shavings  of  guaiacujn-wood. 
Liquorice. root,  bruifed,  of  each  one  ounce  ; 
Batk  of  the  root  of  mezereon,  three  drains  j 
Uiftilled  water,  ten  pints. 
Wacerate,  with  a  gentle  heat,  for  fix  hours  ;  then  boil  It  down  to  five- 
pints,  adding  towards  the  end  of  the  boiling  the  bark  of  the  root  off 
mezereon,  and  Itrain  the  liquor. 

This  is  more  adlive  as  an  alterative  than  the  former,, 
and  has  been  much  celebrated  as  the  Lifbon  drink. 

DECOCTUM  SENEK/S. 

Edirth.  ^ 
DecoHion  of  Seneia* 

Take  of 

Seneka,  or  rattlefnake-root,  one  ounce  j 

Water,  two  pounds.  / 
Boil  to  fixtien  ounces,  and  ftraln. 

This  decodlion  has  been  much  ufed  in  chronic  rheu-  • 
inatifm,  in  gout,  and  dropfy,  without  obftrudlion,  in  the 
quantity  of  two  ounces  four  times  a  day. 

DECOCTUM  ULMI. 
Lond. 
DectBkn  of  Elm, 

Take  of 

The  frefh  Inner-bark  of  elm,  bruifed,  four  ounces ; 

Dirfillcd  water,  four  pints. 
Boil  to  two  pints,  and  itrain. 

The  beech  decodion  has  been  much  celebrated  in  cu- 
taneous difeafes,  but  it  is  ufed  with  doubtful  fuccefs. 

MUCILAGO  AMYLI, 
'Lond. 
Mualan  of  Starcit 

Take  of 
Starch,  three  drams ; 
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Diftilled  water,  one  pint. 
Rub  the  Aarcb,  by  degrees  adding  the  diftilled  water;  then  loil  U  a 
little  time, 

MUCILAGO  ARAB  ICI  CUUMI. 

Loud. 

Mucilage  of  Gum  Arabic, 

Take  of 

Cum  arable,  powdered,  four  ounces; 
Boiling  diftilled  water,  eight  ouacei. 
Rub  the  ^um  wich  the  water  until  it  b:  dinToived. 

MUCILAGO  GUM  MI  ARABlCI. 

Edinb. 
Mucilage  of  Gum  Ai  ahie. 
Take  of 

Gum  arable,  beat  into  powder,  and  warm  water,  each  equal  weights. 
Digeft,  and  frequently  ftir  them  till  the  gum  be  dlflblved,  then  prefs  the 
folution  through  lioen. 

MUCILAGO  GUM  MI  TRAGACANTHiE. 
Edinb. 

Muiilagt  of  Cum  Tragacanth. 

Take  of 

Gum  tragacanth,  powdered,  one  ounce  ; 
Hot  water,  eight  ounces. 
Macerate  twenty-four  hours  ;  then  mix  them,  by  rubbing  briikly,  that 
the  gum  may  be  diUblved  ;  and  prtfj  the  mucilage  through  linea 
cloth. 

MUCILAGO  SEMINIS  CYDONII  MALI. 

Lond, 

AlucUagt  of  i\>uit!ce  Stcd, 
Take  of 
Seeds  of  the  quince,  one  dram; 
Diftilled  water,  eight  ounce?,  by  meafure. 

oil  with  a  flow  Are  until  the  water  thickens ;  then  pafs  it  through 
iinen. 

The  various  mucilages  differ  little  from  each  other  but 
n  the  degrees  of  their  tenacity  ;  the  Harch  is  uied  more 
or  dyfters,  the  rellin  the  preparation  of  other  medicines, 

INFUSUM  GENTIANiT;  COMPOSITUM. 
Land. 

Compound  Infufton  of  Gentian, 

akc  of 

The  root  pf  gentian,  one  dram  ; 

'Frefh  outer-rind  of  lemons,  half  an  ounce  j 
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'Dticil  outer-rind  of"  Seville  oranges,  one  dram  and  an  half  j 
HoHin}:  wa^cr,  twe!  ve  ounces,  by  meafure. 
Wav  tMie  for  an  boui,  and  flrain. 

This  is  employed  m  alvine  fluxes  of  a  paffive  nature. 
The  dofe  is  a  fpoonfui  every  hour. 

INM-USUAI  AMARUM. 
Etiirlr. 
Bitter  Infujion, 

Take  of 

Clentian  root,  half  an  ounce } 

Dried  peel  of  Sevil'e  oianges,  one  dram  ; 

Coii^neier  feeds,  half  a  dram  j 

I'ri>of-fj  irit,  four  ouhces  ; 

Water,  one  pound. 
Flrft  oour  on  the  fpirit,  ahd  three  hours  thereafter  add  the  water  j  the« 

macratc  without  heat  for  a  night,  and  flrain. 
This  is  a  good  ilomachic,  and  much  improved  by  the 
addition  of  the  fpirit. 

INFUbUM  SENN^  SIMPLEX. 

Loi.d. 

Simple  Injiijion  of  Se>ina, 

Take  of 

be  na,  an  ounce  and  a  half  ; 

Ginger,  powdered,  one  dram; 

Boiling  diftillen  warer,  onp  pint. 
Maceia'e  thcin  for  one  hour,  in  a  covered  vefl'el ;  and,  the  liquor, , 

being  cold,  ftrain  it. 

This  aromatic  infufion  is  ufed  in  an  ounce  or  two  for  zi 
dofe. 

INFUSUM  SENNJT,  TARTARISATUM. 

Load. 

Tartatifdi  Infujion  of  Senna. 

Take  of 

Senna,  one  ounce  and  a  half ; 

Corianoer-fecds,  bruiiei),  halt  an  ounce  j 

Cryilals  of  tartar,  two  drams ; 

DliVi  led  water,  one  pint. 
Difiolve  the  cryfbls  of  tartar  by  boiling  in  the  water  ;  then  pour  the « 

water,  asy  t  bi>iiing,  on  the  fenna  and  feeds.    Macerate  for  an  hoKTU 

in  a  tovtied  veflVl,  and  ftrain  when  cold. 

This  is  confidered  as  an  improvement  on  the  former*-. 
The  addition  of  the  tartar  preventing  its  griping  ten-i< 
dcncy. 
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INFUSWM  TAMARINDOHUM  CUM  SBNNA, 

Infiifion  of  tamarindi  •m'ub  Senna. 

Take  of 

Tamarinds,  fix  drams) 
Cryllals  of  tartar, 
Senna,  each  one  dram  ; 
Coriander  I'ceds,  half  a  dratrt  ; 
Ked  candk'd  lugar,  half  an  ounce; 
Boiling  water,  eight  ounces. 
Macerate  in  a  clofe  earthen  velTeJ,  which  has  not  been  vitrified  with  lead  ; 
ftir  the  liquor  now  and  then,  and  after  it  has  flood  four  houis    r  lii 
It.    It  may  alfo  be  made  with  double,  triple)  &c.  the  quanti  y  of 
fenna. 

This  difFers  little  from  the  former. 

INFtrsUM  ROS^. 
LcnJ. 
InfuJJon  of  the  Rof; 

Take  of 

Red  rofe-buds,  the  heels  being  cut  ofF,-half  an  ounce  ; 
Vitriolic  aC'd,  diluted,  three  drams ; 
Boiling  diftilled  water,  two  pints  and  a  half  j 
Double-ierined  fugar,  one  ounce  and  a  half. 
To  the  water,  firft  poured  on  the  petals  in  a  glafs  vefTe),  add  the  diluted 
vitriolic  acid,  and  macerate  for  half  an  hour.    Strain  the  liquor  when 
cold,  and  add  the  fugar. 

'I'his  is  ufed  in  aftivc  hcemorrhages  as  a  reftringent. 

1  N  F  U  S  U  M  'VulgO  TINCTURA  ROSARUM. 
Edinb. 

Jifuficn  commonly  called  Titiflure  cf  Rofs, 

Take  of 

Red  rofes,  diried,  an  ounce; 
Boiling  water,  five  pounds; 
Vitriolic  acid,  one  dram; 
White  fugar,  two  ounces. 
Macerate  the  rofes  with  the  boiling  water  in  an  unglazed  velTel  fom 
hours ;  then  having  poured  cn  the  acid,  ftrain  the  liquor,  and  add  the 
fugar. 

INFUSUM  RH£I. 
Edltt. 

Infufion  cf  Rhubarh 

Take  of 
Khubarbj  half  an  ounce ; 
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Boiling  water,  eight  ounces  ; 
Spii  itous  cinnamon  water,  one  ounce. 
Macerate  the  rhubatb  in  a  glafs  vefTcl  with  the  boiling  water  for  a  night  j 
then  having  added  the  cinnamon  water,  drain  the  liquor. 

AQJJA  CALCIS. 
L-md, 
Lime  JVater. 

Take  of 

Quicklime,  half  a  pound  ; 

Boiling  diftillcd  water,  twelve  pints. 
Mix,  and  fet  it  afide  in  a  covered  vefTel  for  one  hour  j  then  pour  off  the 

liquor,  which  keep  in  a  dofe  veflel. 

Ed'mb, 

Take  half  a  pound  of  frefh- burnt  quicklime,  put  It  into  an  earthen 
veflel,  and  gradually  fpiinkle  upon  it  four  ounces  of  wa'er,  kei  ping 
the  veflel  fliut  whilft  the  lime  grows  hot  and  falls  into  powder.  1  hen 
pour  up'>n  it  twelve  pounds  of  water,  and  >iix  the  lime  thoroughly 
with  the  water  by  ftirring.  After  the  lime  has  fubfided  renew  the 
f^irring  ;  and  let  this  be  done  about  ten  times,  always  keeping  the 
veflel  Ihut  (during  the  ebullition),  th.it  the  accefs  of  the  air  may  be 
the  more  effe<11ually  prevented.  Laftly,  let  the  water  be  filtered 
through  paper  placed  in  a  funnel  clofe  fliut  at  its  top  ;  and  it  mud  be 
kept  in  very  clofe  velTels. 

Lime  water  is  much  ufed  in  a  variety  of  cafes  with 
various  fuccefs,  both  internally  and  externally,  particu- 
larly when  the  difeafe  is  conne(fled  with  a  predominant 
acid,  as  happens  often  in  the  complaints  of  women  and 
children,  as  diarrhoea,  lencorrhcea,  diabetes,  &c.  It  is  alfo 
a  ufeful  anthelmentic  and  lithontriptic  It  is  ufed  to  the 
quantity  of  a  bottle  or  more  a  day.  Externally  it  forms 
a  walh  for  gleety  fores. 

ACETUM  SCILL.A. 
Land, 
Vinegar  of  Sjuilli, 

Take  of 

Squills,  frelh  dr'ed,  one  pound  j 

Vinegar,  fix  pints; 

Proof-fpirit,  half  a  pint. 
Macerate  the  fquills  in  the  vinegar,  with  a  gentle  heat,  In  a  glafs  veflil, 

for  four-and-twenty  hours;  then  prefs  out  the  liquor,  and  fct  it  by 

that  the  feces  may  fubfide:  lallly,  pour  off  the  liquor,  and  add  tt 

it  the  fpiiit. 
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ACETUM  SCILLITICUM. 
Edin. 
Squill  Vintgar, 

Take  of 

Dried  root  of  fquUls,  two  ounces  ; 
Diftilled  vinegjr,  two  pounds  ai  d  a  half  { 
Ke6tiried  fpirit  of  wine,  three  ounces. 
Macerate  the  fquilis  with  the  vinegar  eight  days  ;  then  prefi  out  (he 
viDegar,  to  which  add  the  fpiritj  and  when  the  feces  have  fubiiJeJ, 
pout  out  the  clear  liquor. 

Js  a  powerful  ftimulant  and  expeftorant  in  dropfical 
cafes,  and  ufeful  in  peroral  complaints  connedted  with  a 
iTiorbid  fecretion  of  vifcid  phlegm.  Ic  mud  be  given  in 
fmall  doles. 

ACETUM  AROMATICUM. 

Suec, 
Armatic  Finegar, 

TjJte  of 

Tops  of  Rofemary, 

Leaves  of  fage,  each  four  ounces ; 

Flowers  of  lavender,  two  ounces  j 

Cloves,  two  drams  J 

Vinegar,  right  pounds. 
Macerate  for  four  hours,  exprefs  the  liquor,  and  ttrain  It. 

Is  chiefly  ufed  as  a;i  antifeptic  for  external  applicalion. 

ACETUM  ROSa'CEUM. 
Vinegar  of  Roj'et. 

Take  of 

The  flowers  of  red  nfes  dried,  any  quantity  j  add  to  them  twelve 

tinnes  their  wtight  of  vinegar. 
Maceraie  for  four  days,  and  ftrain  through  paper. 

Makes  a  ufeful  external  embrocation  in  head-ach. 

ACETUM  LITHAKGYRI. 
Vinegar  of  Litharge, 

Take  of 

Litharge,  trlturatei.  half  a  pound  j 
Vinegar,  two  pounds. 
Digeft  them  toge  her  frequently,  ftirring  the  mixture  with  a  wooJear 
rod,  till  the  colour  of  blue  p  iper  be  not  changed  by  the  vinegar  ;  prc- 
_ferve  for  ufe  the  clear  liquor  which  is  above  the  fediment. 

This  is  the  iame  as  the  bafis  of  Goulard's  Lotion. 

D  d  3 


6p6  PHARMACY. 

ACETUM  COLCMICI. 
Reft. 

Vinegar  of  Ctlchicum- 

Take  of 

The  recent  root  of  colchicum  cut  in  flices,  one  ouncs  j 
Viredir  one  pound. 
Macer^tt;  wicti  a  gcntJe  heat  for  two  diys ;  then  ftrain  after  flight  ex« 
preiiiun. 

Is  a  ufeful  diuretic  and  expeftorant  in  dfopfical  cafei 
whe/e  the  Tquill  is  alfo  propert 

INrUSUM  KINKINA. 

Sua. 

JiifufitH  of  Peruvian  Bark* 

Take  of  ■ 

te-uvUn  bark,  bruifed,  an  ounce  and  a  half ;  > 
Spiing  wa'er,  boilin>,  a  pound  and  an  half. 
Digeft  for  two  hours,  ihaking  the  veffel  fic^uenily  j  then  ftrain  the  li- 
quor with  ejiprefSon. 

AQUA  PIQEA. 
Tar  Waler, 

Tjkeof 

'  ar,  two  poonda  ; 

Water,  one  gallon  ; 
Siir  ihtm  flrongiy  together  with  a  wooden  rod  ;  and  after  fianding  to 

fctile  for  twelve  hcuis,  pour  off  the  water  for  ufe. 
I'ar  water  is  now  little  ufed,  and  is  only  an  impregna- 
tion of  water  with  the  vegetable  acid. 

UECQCTUM  CATECHU. 
Gen. 

Dtcc^iion  ofCattchu» 

T^Ve  of 

Ca'hechu,  ihree  drams  t 
Spring-wjtf',  t^A0  pounds. 

il  it  t'»  ore  pound  ;  and  add  to  the  ftrained  liquor, 
Syiup  ot  quinces,  three  ounces. 

Poivders, 

The  firft,  or  (jmpleft  of  thefe  forms  is  that  of  powders* 
anJ  is  appropriated  only  to  thofe  fiibllances  that  are  not 
tco  volaiiie  or  bulky,  or  whofe  virtues  rec^uirc  them  lo 
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be  taken  in  fubdance.  No  fubftancr,  therefore,  {hould 
be  given  in  the  form  of  powder  whofe  dofe  exceeds  half 
a  dram,  and  the  vehicle  for  taking  them  (hould  be  a  thin 
diluent  wich  the  lighter  powders,  and  a  thlclc  or  vifciJ  iuh- 
jftancc  for  the  heavier  or  refinous  ones.  In  the  preraraiion 
of  powders  the  rules  are  acarefal  r.'paration  of  all  the  de«- 
cayed  or  too  rigid  parts,  the  fprinUiing  the  dry  aromatics 
with  a  few  drops  of  water  during  the  operation  of  palvtri- 
zatioHj  and  drying  in  a  fu{ii:i<nt  dtyrce  by  a  gentle 
heat  the  moifler  ones  before  it.'T  he  n.ixing  ditiiculuy  pul- 
verifable  fubftances,  as  the  gums.  Sic.  with  ihofe  that  are 
eafier  reduced  ;  and  the  making  no  feparation  of  any  part, 
till  the  whole  pulverifation  is  completed.  In  the  cafe  of  aro- 
matics, preparing  little  at  a  time,  or  preferving  them 
when  powdered  clofely  ftopc  up,  for  fome  fubflances, though 
not  volatile,  have  their  virtues  impaired  when  long  cxpofed 
to  the  air. 

PULVIS  ALOETICUS. 
LonJ. 
A'oetic  Pawdcr, 

Take  of  ^ 

Socotorlne  aIoe«,  one  pound  j  ^ 
White  canella,  three  ounces. 
Rub  them  feparatcly  to  powder,  then  mix  them. 

Is  chiefly  employed  in  the  form  of  ele£l'jari3s,  pills,  or 
tinfture. 

rULVJS  AL0ETICt7S  CUM  PERRO. 

Lend. 

j^loetic  Pezoder  ivi.k  Iron. 

Ttke  of 

Socotorine  aloes,  powdereJ,  an  ounce  and  an  half ; 

Myrrh,  powdered,  two  ouncea ; 
,  Dry  extract  of  gentian; 

Vitriolated  iron,  of  each,  in  powder,  one  ounce. 
Mix  them. 

TJlis  is  alfo  reduced  commonly  to  the  form  of  pills. 
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PULVIS  ALOETICUS  CUM  GUAIACO. 
Lend. 

A!oetic  Voiuder  ni'uh  Guaia.  um. 

Take  of 

^  Socotorine  aloes,  one  ounce  and  an  half  j 

Cium  guaiacum,  one  ounce; 

Aiomatic  powder,  half  an  ounce. 
Rub  die  aloes  and  gum  guaiacum  feparately  to  powder ;  iken  nn'ix  all  the 

ingredients  together. 

This  is  the  balls  of  ihe  pilula;  aromatica;,  and  is  a  ufc- 
ful  diaphoretic  in  fmall  dofes. 

PULVIS  AROMATICUS. 
Lend. 
Aromatic  Powder, 

jjte  of 

Cinnamon,  two  ounces  j 
Smaller  cardamom  feeds,  hu/ked. 
Ginger, 

Long  pepper,  of  each  one  ounce. 
Rub  ihem  together  to  a  powder. 

Is  ufeful  in  cold  habits  as  a  warm  ftomachic,  from  ten 
grains  to  half  a  dram. 

PULViS  DIAROMATON,^?^^  SPECIES  AROMATIC^, 

Edin. 

j^rematk  Powder,  or  Aromatic  Sptciet. 

Take  of 
Nu:megs, 

Lcflcr  cardamom  feeds, 
Ginger,  ofejch  two  ounces. 
Beat  them  together  into  a  powder,  to  be  kept  !n  a  phial  well  /hut. 

PULViS  ASARI  QOMPOSITUS. 
Land, 

Compound  Pczuder  of  Aj'arabacca. 

T«ke  of 
The  dry  leaves  of  afar.-ibacca, 

Sweet  m^rjorar*, 
Syrian  herb-mailich, 
Dry  flowers  of  lavender,  ot  each  one  ounce. 
Powder  them  together. 

This  is  the  preparation  fold  .as  herbfnuff. 
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PULVIS  STERNATORIUS,  yJ'U/  CEPHALICUS. 

Ed'in. 

Sternutatoryt  or  Cebbalic  Ptivder. 

Take  of 

The  leaves  of  afarum,  three  parts  j 

Marj'  ram,  one  part. 
Beat  them  together  into  a  powder. 

EULVIS  e  CERUSSA*. 
Laud. 
Potvdtr  of  Cerufje. 

Take  of 

Cerufle,  five  ounces; 
Sarcocul,  one  ounce  and  a  half;. 
Ttagacanth,  half  an  ounce. 
Rub  them  together  into  powder. 

This  is  an  external  preparation  employed  In  lotions  and 
colly  ria. 

FULVIS  t  CHKLIS  CANCRORUM  COMPOSITUS* 

L'jnd. 

Cotnfound  Powder  of  Crabt  Claw, 

Tak«  of 

Crabs  claws,  prepared,  one  pound  j 
Chalk, 

Red  coral,  each,  prepared,  three  ounces. 
Mix  them. 

This  is  a  fimple  abforbent  powder. 

PULViS  CONTRAYERV.ffi  C0MP0SITU9, 

lend. 

Compound  Poivder  ofContraytrva, 

Take  of 

Contrayerva,  powdered,  five  ounces ; 
Compound  powder  of  crabs  claws,  one  pound  and  an  half. 
Mix  them. 

Tiiis  owes  its  virtues  entirely  to  the  contrayerva*. 

PULVIS  e  CRET^  COMPOSITUS. 

Land. 

compound  P'.'tuJtr  of  Chalks, . 

Take  of 

Prepared  chalk,  half  a  pound  ; 
Cinnamon,  lour  ounctsj 
Tormenti), . 

Gum  arabic,  of  each,  three  ounces 
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Long  peppsr,  hsflf  w  ouncf. 
Powder  them  fep arately,  and  mix  them. 

F  OL  VIS'CR  ETACE  US. 

Edin. 
ClaJk  p6ieder. 

Take  of 

White  rhalk  prfpared,  four  ounces; 
Nutmeg,  half  a  dram  } 
Cinnamon,  one  dram. 
Mix  and  make  them  into  a  powder  j  which  may  fupply  the  place  of  tlie 
cirdialgic  troches. 

The  junflion  of  the  aromatics  renders  this  a  yfeful  me- 
dicine in  vveaknefs  of  ftomach  and  diarrhoea  from  an  acrid 
taufc. 

rULVIS  e  CRETA  COMPOSITVS  CUM  OFIO. 
Lond. 

Ccmpotttid  P<ncdcr  of  Chalk  with  Opium, 

Take  of 

Compound  powder  of  chalk,  eight  ounces  j 
Hard  purified  opium,  powdered,  one  dram  and  an  half. 
Mix  them. 

This  renders  the  above  dill  more  powerful. 

PULVIS  IPECACUANHA  COMPOSITUS, 
Compound  Piwder  cf  Ipecacuanha, 

Take  of 

Ipecacuanha, 

Hard  puiificd  opium,  of  each,  powdered,  one  dram  ; 
Vittitlaied  kali,  powdered,  prie  ou^ice. 
Mix  ihem. 

This  i»  a  certain  fudorific  in  rheumatifm,  dropfy,  and 
pther  difeafes,  in  a  dofe  of  from  five  to  twelve  grains, 
avoiding  drink  for  fome  time  after  it. 

PULVIS  SU  DORIFICUSj^W  DOVERI. 

Edi», 

Sudorific,  or  Dover" i  Powder, 

Take  of 

Vif riolated  tartar,  three  drams } 
Opium, 

Root  cf  i»>?cscuanha,  beat,  of  each  one  fcruplc. 
Mix,  and  ^rind  them  accurately  together,  fo  a«  to  make  >n  unlfbrm 
powder* 
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This  in  ten  or  twelve  grains  is  even  more  certain  thaa 
the  former. 

PULVIS  *  JALAPA  COMFOSITVS. 

Compound  P^ivder  of  Jaiap, 

Take  of 

Jaljp  root,  two  ounce*  J 

<  ryttals  of  tartar,  two  ounces. 
Mix,  and  iilirently  grind  ihem  together  for  fomc  time,  fo  as  to  fonn  i 

very  fine  powder. 

This  is  an  active  purgative. 

'PULVIS  t  MYRRHA  COMPOSITUS. 
Lond, 

Compound  Fo'wder  of  Myrrh, 

Take  of 
Myrrh, 
Dried  favin, 
rue, 

RuIIian  caftor,  of  each  one  ounce. 
Rub  thena  together  into  a  powd-'r. 

This  is  celebrated  again  ft  uterine  obftruftions  from  chis 
fcruplc  to  a  dram  thrice  a  day. 

PULVIS  OPIATUS. 
Lond, 
Opiate  Fowder, 

Take  of 

-  Hard  purified  opium,  powdered,  one  dram  ; 
Burnt  and  prepared  hartfhorn,  nine  drams. 
Mix  them. 

This  is  a  fweaiing  powder,  ten  grains  of  it  conta'n  on; 
of  opium. 

PULVIS  *  SCAMMONIO  COMP0SITU«« 
Lond, 

Compound  Fowder  of  Stammony. 

Take  of 

Scamnsony, 

Hard  exrrail  of  jalap,  of  each  two  ounces ; 
Ginger,  half  an  ounce. 
Powder  them  feparately,  and  mix  them. 

Edinb, 

Take  of 
Scanunoo/. 
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Cryilals  of  tartar,  of  each  two  ounces. 
Mix,  and  grind  them  diligently  into  a  powder. 

PULVIS  e  SCAMMONIO  CUM  ALOE. 
Lond, 

Powder  of  Scammotiy  •ai'nh  Aloes,  ; 

Take  of 

Scammony,  fix  drams; 
Haid  extradt  of  jalap, 

Socotorine  aloes,  of  each  an  ounce  add  an  halfj 

Ginger,  half  an  ounce. 
Powder  them  feparately,  and  mix  them. 

This  is  a  more  aOive  purgative  than  the  former.  From 
five  to  ten  grains  are  its  dofe. 

PULVIS  ^  SCAMMON  10  CUM  CALOMELANE. 
Loud, 

Powder  of  Scammony  ivlth  Calomel. 

Tskc  of 

Scammony,  half  an  ounce; 
Calomel, 

Double-refined  fugar,  of  each  two  drams. 
Rub  them  feparately  to  a  powder,  and  then  mix  them. 

This  is  more  fuited  to  obflinatc  coftivenefs  and  dropfical 
cafes. 

PULVIS  e  SENNA  COMPOSITUS, 

Lond. 

Compound  Powder  of  Senn^ 

Take  of 
Senna, 

Cryftals  of  tartar,  of  each  two  ounces  ; 
Scammony,  half  an  ounce  ; 
Ginger,  two  irams. 
Rub  the  fcatnmony  by  itfelf,  rub  the  reft  together  into  a  powder,  and 
then  mix  them  a'l. 

Two  fcruples  to  a  dram  are  the  dofe  of  this  powder, 

PULVIS  STyP"I*ICUS. 

Edw. 
StyptU  Powder, 

'  Take  of 

Alum,  an  ounce  and  a  half ; 
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Cum  kino,  three  drams. 
Grind  them  together  into  a  fine  powder. 

This  is  a  powerful  aftringent  in  uterine  hceraorrhages* 

PULVIS  e  TRAGACANTHA  COMPOSITUS, 

hand. 

Compound  Powder  of  Tragacanti, 

Take  of 

Tragacanth,  powdered. 
Gum  Arabic, 

Starch,  of  each  an  ounce  and  half. 
Double-refined  fu^ar,  three  ounces. 
Rub  them  together  into  a  powder. 

This  is  a  mild  demulcent  in  perioral  and  alvine  com* 
plaints,  in  a  dofe  of  half  a  dram  to  three  drams. 

PULVIS  ANTHELMINTICUS. 
Gen. 

yfytielmintk  Powders, 

Take  of 

The  flowers  of  tanfy. 

Worm-feed,  each  three  drams  ; 

Sal  martis,  one  dram. 
Mix  them. 

Half  a  dram  of  this  powder  is  a  dofe, 

PULVIS  ANTILYSSUS. 
Brun. 

Powder  againft  the  Bite  of  a  Mad  Dog, 

Take  of 

Afh-coloured  ground  liverwort,  two  ounces  \ 
Black  pepper,  one  ounce. 
Beat  them  together  into  a  powder. 

PULVIS  ARI  COMPOSITUS. 

Suec.  ' 
Compound  Powder  of  Arum, 

Take  of 

Arum  root,  frefh  dried,  two  drams ; 
Yellow  water-flag  roots, 
Burnet  faxifrage  roots, each  one  dram  } 
Canella  alba,  a  dram  ; 

Salt  of  wormwood,  one  fcruple.  ^ 
Beat  them  into  a  powder,  which  is  to  be  kept  m  a  dofe  vefli?, 
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PULVIS  0IOESTIVUS, 

Sua. 

D'lgejltve  Poivdtr, 

Tike  of 

Bitter  purging  fairs, 

Rhubarb,  each  equal  parts. 
Mix  them. 

This  is  a  good  ftomachic  and  evacuant. 

PULVIS  DYSENTER.1CUS. 

Dan. 
Dyfenterlc  Powder, 

Tike  of 

Rhubarb,  one  ounce; 
Calcined  hirtfhorn,  half  an  ounce  j 
Cum  Arabic,  three  drams; 
Cafcatilla  bark,  two  drams. 
Mix  them,  and  reduce  them  to  a  very  fine  powder. 

This  is  only  fuited  to  the  paffive  ftage  of  dyfentery. 

PULVIS  FUMALIS, 

RoJ:. 

FumigatUn  Powder, 

Take  of 
Clibanum, 
Amber, 

Maftich,  each  three  parts  }  , 

Storax,  two  part!  ; 

Benzoine, 

Labdanum,  each  one  part. 
Mix  them  into  a  grofs  powder. 

This  is  only  ufed  for  the  purpofes  of  fumigation. 

PULVIS  INFANTUM. 
Suec. 

Powder  for  Infants, 

Take  of 

Magnefia  alba,  one  ounce ; 

Rhubarb,  reduced  to  a  very  fine  powder,  one  dram. 
Let  them  be  mixed. 

This  is  lulled  to  correft  the  afcefccnt  ftate  of  the  flo. 
mach  and  bowels  of  infants. 
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fULVIS  N1TR08UJ. 

Suec. 
Nitrous  Pcivdcr. 

Take  of 

Purified  nitre,  three  Ounces  j 

Sa^t  ot  forrel,  one  ounce  ; 

Double  refined  fugar,  ten  ounces* 
Let  chem  be  mixed. 

1  his  is  a  good  mode  of  exhibiting  nitre. 

PULVIS  PERUVIANUS  PURGANS, 
Geo, 

Purging  Peruvian  Powder. 

Take  of 

The  powder  of  Perutijo  bark,  one  ounce ; 
Powder  of  rhubarb, 

fal  ammoniac,  each  one  dram  and  a  haJf, 

This  form  prevents  the  coliive  tendency  of  the  barkr 

PULVIS  SEDATIVU8. 
Suee. 
Sedative  Powder, 

Take  of 

Opium,  half  a  fcruplc  ;» 

Purified  nitre,  five  fcruples  and  a  half ; 

Refined  fugar,  one  ounce. 

PULVIS  e  6P0NGI  A. 

Gen. 
Sponge  Powder. 

Take  of 

Furnt  fponge,  powdered. 

Common  fait,  each  three  dramst 
Mix  them,  and  divide  into  twelve  powdery. 

This  is  ufed  in  fcrofulous  cafes. 

Troches. 

Troches  are  powders  made  up  with  glutinous  fub- 
flances,  a  form  chiefly  intended  to  allow  medicines  to 
diflblve  flowly  in  the  mouth.  The  fame  rules  are  to  be 
obferved  here  as  in  making  powders  which  is  the  pre- 
vious ftep.  In  forming  them,  ihe  hands  are  to  be 
mnointed  with  oil,  or  fprinkled  with  ftarch  r  i  iiquorice 
|>owder,  to  prevent  adhefion.  When  forined>  they  Ihould 
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be  dried  in  an  airy  place  on  an  inverted  fieve*  and  fre- 
quently turned. 

TROCHISCI  AMYLI. 
Lorid. 
Troches  of  Starch, 

Take  of 

Starch,  tin  ounce  and  a  half  j 

Liquorice,  fix  drams  ; 

Florentine  orris,  half  an  ounce  j 

Double- refined  fugar,  one  pound  and  a  half. 

Rub  thefe  to  powder,  and,  by  the  help  of  tragacantb,  diflblved  ia  wa- 
ter, mak"  troches. 

They  may  be  made,  if  fo  chofen,  without  the  orris. 

TROCHISCI  BECHICI  ALB  A« 

Edin. 

Whiu  Fedoral  7rocbet* 

Take  of 

Pureft  fugar,  one  pound  j 
Gum  Arabic,  four  ounces  j, 
Starch,  one  ounce ; 
Flowers  of  benzoin  half  a  dram. 
Waving  beat  them  all  into  a  powder,  make  them  into  a  proper  mafs  with, 
folie-water,  fo  as  to  form  troches. 

TROCHISCI  GLYCYRRHlZiE* 

Lctsdm 
Troches  of  Liquor'tcet 

T»ke  of 

Extraft  of  liquorice, 

Double  refined  fugar,  of  each  ten  ounces  }, 
Tragacanth,  powdered,  three  ounces. 
Make  troches  by  adding  water. 

TROCHlSei  BECHICI  NIGRI, 
Edin. 

Black  PcBoral  Troches. 

Take  of 

Extraft  of  liquorice. 
Gum  Arabic,  each  four  ounces  j 
White  fugar,  eight  ounces. 
Diflblvc  them  'n  warm  water,  and  ftrain  ;  then  evaporate  the  mixture 
over  a  gentle  fire  till  it.  be  of  a  proper  coafiftence  for  being  formed 
into  troches. 
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TROCHISCI  BECH  I  C  r  OPIO. 

Edln. 

PtBoral  Tnches  -with  Opiuntt 

Take  of 

Pure  opium,  two  drams ; 

Balfam  of  Peru,  one  dram  ; 

Tindlure  of  Tolu,  three  drams. 
Grind  the  opium  with  the  balfam  and  tinilure  prevloufly  mixed}  till  it 
^^bc  thoroughly  diflolvcd,  then  add  by  degrees. 

Common  fyrup,  eight  ounces  ; 

Exrradl  of  liquorice,  foftened  in  warm  water,  fiv«  ounces. 
Whilrt  beating  them  diligently,  gradually  fprinkle  upon  the  mixture  fivt 

ounces  of  powdered  gum  Anbic.    Exficcate  fo  ai  to  form  tiocbety 
i  Bach  weighing  ten  grains. 

TROCHISCI  e  NITRO, 

Land. 

Irochet  tf  Nltrt, 

Take  of 

Purified  nitre,  powdered,  four  ounces ; 
Double-refined  fugsr,  powdered,  one  pound; 
Tragacanth,  powdered,  fix  ounces. 
With  the  addition  of  water,  make  troches, 

TROCHISCI  e  NITRO* 

.     .  Edin. 

Treches  of  Nitre, 

Tilke  of 

Nitre,  purified,  three  ounces; 
Double-refined  fugar,  nine  ounces. 
Make  them  into  troches  with  mucilage  of  gum-tragacantli, 

TROCHISCI   *  SULPHURE. 

Lond, 
Trochei  of  Sulphur, 

Take  of 

Waihed  flowers  of  fulphur,  two  ounces  j 

Double-refined  <ugar,  four  ounces. 
Rub  them  together  \  and,  with  the  mucilage  of  quince-feeds,  now  ani 
.  then  added,  make  troches. 

TROCHISCI  e  SULPHURE, D  I  ASU  L  P  H  U  R  IS. 

Ed'w- 
'Irockci  of  Sulphur, 
Take  of  ■  ( 

Flowers  of  fulphur,  two  ounces  ; 
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Flowers  of  benzolne,  one  fcruple  j 
White  fugar,  four  ounces ; 
FaAicious  cinnabar,  half  a  draaa. 
Beat  them  together,  aad  add  mucilage  of  gum  tragacanlh  as  much  a  u 
Efficient. 

Mix  and  make  them  into  troches  according  to  art. 

TROCH  ISCI  e  CRETAt 
LcnJ. 
twin  ff  CiailU 

Take  of 

Chalk,  prepared,  four  ounces ; 
Crabs-claws,  prepared,  two  ounces  J 
Cinnamon,  half  ao  ounce  ; 
&ouble-teiined  fugar,  three  ounces* 

Thefe  being  rubbed  to  powder,  add  the  mucUage  of  gum  Arabic^  acd: 
make  troches. 

TROCHISei  e  MAGNESIA. 

Troches  of  Magttefia, 

Take  of 

Burnt  magnefia,  four  ounces  ; 

Double-refined  fugar,  two  ounces  j 

Ginger,  powdered,  one  fcruple. 
Wiih  the  addition  of  the  mucilage  of  ^um  Arabic  make  trocliesi 

Dan. 
Red  Lead  Troche t» 

Take  of 

Red  lead,  hdf  an  ounce  ; 

Corrofive  mercury  fublimate,  one  ounce } 

Crumb  of  the  fineft  bread,  four  o«nces, 
Mike  them  up  with  rofe  water  into  oblong  troches. 

TROCHISCl  CATECHU. 
Brun 
Troches  of  Catechu, 

Take  of 

Catechu,  one  ounce ; 

■White  fugar-candy,  two  ounces  y 

Ambergris, 

Mulk,  each  ten  grains; 

Mucilage  of  gum  tragacanth,  at  WMch  as  it  fufficlcnt. 
Make  them  into  troches. 
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PUh. 

Medicines  of  a  fmall  dofe  and  offenfive  fmell  and  tafte, 
are  cafily  adapted  to  this  form.  From  its  difficult  folu- 
tion,  the  medical  efFefts  of  this  form  are  the  molt  lafting, 
and  where  this  is  not  wanted,  refins  and  faponaceous  fab- 
iHtutes  (hould  be  joined  with  them  to  increafe  their  fola- 
bility.  Light  dry  powders  are  made  up  in  this  form, 
with  mucilages  or  fyrups;  gums,  or  reiins,  with  fpirit  of 
wine  ;  ponderous  fubltances  with  honey,  conferves,  or 
extradls. 

The  rules  for  the  formation  of  pills  arc,  to  obferve  the 
fame  previous  fieps  as  in  the  preparation  of  powders. 
In  the  jundlion  of  refins,  gums,  or  extracts,  they  are 
to  be  feverally  foftened  to  powder,  then  added,  and  the 
whole  beat  together  till  fully  mixed.  The  maffes  ftiould 
afterwards  be  kept  in  bladders,  moiftened  occalionally 
with  fome  of  the  preparing  folvent. 

flLUL^  ^THiepic*. 

Edin. 
Ethiopic  Pillu 

Take  of 

Quickfilver,  (iz  drams  ; 
Golden  fulphur  of  antimony, 
Refin  of  guaiacum. 
Honey,  each  half  an  ounce. 
Grind  the  quickfilver  with  the  honey,  In  a  gtafj  morfar,  untTl  t^e  mer- 
curial globules  entirely  difappear ;  then  »<ld  the  g-'irte-'  I'llphur  and 
guaiacum,  with  as  much  mucilage  of  gun  Arabic  as  is  lufficient  to 
make  Che  mixture  into  a  mafs  of  the  p  oper  confiftence  for  forming, 
pills. 

They  are  as  ufeful  alterative  both  in  cutaneous  and 
venereal  diforders.  One  fourth  part  of  the  quantity  above 
prefcribed  may  be  made  into  fixcv  pills ;  oi  which,  from 
one  to  four  may  be  taken  every  ni  ht  and  morning,  the 
patient  keeping  moderately  warm  during  the  whole  time 
that  this  courfe  is  continued. 

tlhULM  ex  AlrOC. 
Lond. 
Fills  of  Ahet. 

TCake  of 

'  Socotoripe  aloes,  powdere<i,  one  ounce 
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Extraft  of  gentian,  half  an  ounce ; 
Syrup  of  ginger,  as  much  as  is  lufHcient. 
Beat  them  together. 

PILUL/E  ALOETICA, 
Edivb. 

^htt'ic  Pilh, 

Take  of 

Socotorlne  aloes,  In  powder, 

Thick  extraft  of  gentian,  each  two  ounces. 
Make  them  into  a  mals  with  fimple  fyrup. 

Thefe  pills  have  been  much  ufed  as  v/arming  and  flo- 
machic  laxatives :  they  are  very  well  fuited  for  the  cof- 
tivenefs  ib  often  attendant  on  people  of  fedentary  live»« 

r\\.VLJE.  ex  ALOE  CUM  MYRRHJE. 
Lmd. 

Fills  of  Aloes  with  Myrrh, 

Take  of 

Socotorlne  aloes,  two  ounces ; 
Myrrh, 

Saffron,  of  each  one  ounce  ; 
Syrup  of  faffion,  as  much  as  is  fufficient. 
Rub  the  aloes  and  myrrh  fcparatcly  to  powder;  afterward i  beat  thtai< 
all  together. 

PILULE  COMMUNES,  'Vu/g9KVVl, 

Edin, 

U'ke  Common  Fills,  vulgarly  called  Rufus's  FUts* 

Take  of 

Socotorlne  aloes,  two  ounces  j 
Myrrh,  one  ounce  ; 
Saffron,  half  an  ounce. 
Beat  them  into  a  mafs  with  a  proper  quantity  of  fyrup. 

Thefe  pills,  given  to  the  quantity  of  half  a  dram  or  two 
fcruples,  prove  confiderably  cathartic,  but  they  anfwer 
much  better  purpofes  in  fmaller  dofes  as  laxatives  or  al- 
teratives. 

PiLULiB    ex    COLOCYNTHIDE    CUftt    ALOE,  fVuIgO 
PILULE  COCCI^. 
Cohcynth  Fills  Vi'ith  Aloes,  commonly  called  Ctcd^e. 
Edin. 

Take  of 

bocotorlne  atoes. 
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Suinniony,  of  each  two  ounces; 
Sal  polychrelt,  two  drains  ; 
Colocynth,  one  ounce  ; 
Oil  of  cloves,  two  drams. 
Reduce  the  aloes  and  fcammony  inro  a  powder  with  the  fait ;  then  lit 
the  colocynth,  beat  into  a  very  fine  powder,  and  the  oil  be  added; 
laftly,  make  it  into  a  proper  mafs  with  mucilage  of  gum  Arabic. 

Thefe  pills  often  produce  a  copious  difcharge  in  cafes 
cf  obftinate  coftivenefs,  when  taken  to  the  extent  only  of 
five  or  ten  grains;  but  they  may  be  employed  in  mucli 
larger  dofes. 

PILULE  e  CUPRO, 

Edinb. 
Copper  puis. 

Take  of 

Cuprum  ammoniacum,  fixteen  grains; 
Crumb  of  bread,  four  fcruptcs  ; 

Sp'rit  of  fal  ammoniac,  as  much  as  is  fufficient  to  form  tkem  into  a 
mafs,  which  is  to  be  divided  into  thirty-two  equal  pills. 

Each  of  thefe  pills  weighs  about  three  grains,  and  con- 
tains fomewhat  more  than  half  a  grain  of  the  cuprum  am- 
aioniacum. 

TlLVtM  e  GUMMI. 

l.ond. 
Gam  Pillu 

Take  of 

Galbanum, 
■  Opopanax, 
V  Myrrh, 

.  Sagapenum,  of  each  one  ounce  j 
Afafoetida,  half  an  ounce ; 
Syrup  of  faftVon,  as  much  at  it  fufficient. 
Beat  them  together. 

PILUL.«  GUMMOSiE. 
Cum  PHlt. 

Take  of 

Afafostldf, 
Galbanum, 

Myrrh,  each  one  ounce  ; 
Redlified  oil  of  amber,  one  dram. 
Beat  them  into  a  mafs  with  fimple  fyrap. 
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Thefe  pills  are  defigned  as  antihyfterics  and  emmena- 
goes,  and  are  very  well  calculated  for  anfwering  thole  in- 
tentions ;  half  a  fcruple,  a  fcruple,  or  more,  may  be  taken 
every  night  or  oftener, 

PILULE  ex  HYDRARGYRO. 

hond. 
S^mckfil'ver  Pilh. 

Take  of  ^ 

Purified  qn'ckfilver, 

Extraft  of  liquoric,  having  the  confiftence  of  honey,  of  each  tw» 
drams,  <  i 

Liquorice,  finely  p'wdered,  one  d'-am. 
Rub  the  quickfilver  with  the  extradt  of  liquorice  until  the  globules  dif« 
appear}  then,  adding  the  liouorice-powder,  mix  them  together. 

PiLULJE  e  HYDRARGYRO,  MERCVRIALES, 

Ed'tnb. 
Mercurial  Pills* 

Take  of 

Quickfilver, 

Honey,  each  one  ounce  : 
Crumb  of  bread,  two  ounces. 
Grind  the  quickfilver  with  the  honey  in  a  glafs  mortar  till  the  globwiei 
difappear,  adding  occafionally  a  little  limple  fyrup  ;  then  add  the 
qrumb  of  bread,  and  beat  the  whole  with  water  into  a  mafs,  which 
is  to  be  immediately  divided  into  four  hundred  and  eighty  equal  pills. 
The  mercurial  pill  is  one  of  the  bed  preparations  of 
mercury,  and  may  in  general  fupcrfede  moll  other  forms 
of  this  medicine.    The  dofe  of  the  pills  is  from  two  to 
four  or  fix  in  the  day,  according  to  the  efFedts  we  wifh  to 
produce. 

VIXUL^  e  JALAPPA. 

Edin. 
Jalep  FUls, 

Take  of 

Extra  A  of  jalap,  two  ounces  | 

Aromatic  powder,  half  an  ounce. 
Beat  them  into  a  mafs  with  limple  fyrup. 

This  is  an  ufeful  and  aftive  purgative,  either  for  cva. 
coating  the  contents  of  the  inteftinal  canal,  or  producing 
a  difcharge  from  the  fyiiem  in  general. 


PHARMACY, 


PILVLJK  PLUMMERI. 

Edino. 
Planter  t  PHI. 

Take  of 

Sweet  mercury, 

Prccipitared  fulphur  of  antimony,  each  fix  drams  j 
Extradt  of  gemian. 
White  Spaiiiih  foap,  each  two  drams. 
Let  the  meicury  be  ir'nurated  with  the  fulphur  till  they  be  thoroughly 
mixed,  then  add  the  extrad,  aad  form  a  mafs  with  fimpie  fytup. 

This  is  a  uleful  alterative  in  fire  orrcngrarns  twice  a  day, 
ptLULTE  ex  OPI^ 

LonJ. 
Of  urn  Pills. 

Take  of 

Hard  purified  opnjm,  powdered,  two  drains  } 
'  Extradt  of  liquorice,  one  ounce. 
Beat  them  until  they  are  perf  dJy  united. 

PILULjB  THEBAlCiE,  'Utfijji?  PACIFICA. 
Edinb. 

Thebaic,  commonly  called  Patfic  PUls, 

Take  of 

Opium,  half  an  ounce  ; 
Exlradt  of  liquorice,  two  ouikcj  ; 
Caftile  foap,  an  ounce  and  a  haU  j 
Jamaica  pepper,  one  ounce. 
Soften  the  opium  and  extradt  feparately  with  proof-fpirit,  and  haying 
beat  them  into  a  pulp,  mix  them  ;  then  add  the  foap,  and  the  pep- 
per bca'  into  a  po.vder  j  and  ladly,  having  beat  them  well  together 
form  the  whole  into  a  mafs. 

The  firft  is  a  fimple  opiate,  in  which  every  five  grains 
of  the  mafs  contains  one  of  opiuoi ;  and  on  the  opium 
alone  can  we  fuppofe  that  the  aftivity  of  the  medicine 
f  depends     Nine  grains  of  the  compofiiion  contain  nearly 
one  of  opium. 

riLVlJE  e  SCILLA* 
Lond. 
Squill  Piliu 

Take  of 

Frefh  dried  fquill,  powdered,  one  dram ; 
Ginger,  powdered^ 
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Soap,  of  each  three  drams  ; 
Animoniacum,  two  dramt ; 
Sytup  of  ginger  as  much  as  ii  fufficient. 
Beit  them  togeiher. 

TILVLJE  SCILLITIC^. 

Edinli, 
Squill  Fills.- 

Take  of 

Cum  ammoniac, 

he&T  cardamon  fee<]s,  in  powder, 

Extrad  of  liquorice,  each  one  dram  ; 

Dried  ro<it  of  fquills,  in  fine  powder,  one  fcruple. 
Mix,  and  form  them  into  a  roafs  with  fimpie  fyrup. 

Thefe  are  elegant  and  commodious  forms  for  the 
exhibi;ion  of  fquills. 

PJLUL^  STOMACHIG,«. 
Edini). 

StcmacMf  PiHt.  I 
Take  of  ,         .    ,  .  . 

Rhubarb,  one  ounce  ; 

Sucotorine  aloes,  fix  drams ; 

Myrrh,  half  an  ounce  ; 

Vitriolated  tartar,  one  dram  ; 

EHential  oil  of  mint,  half  a  dram  ; 

Syrup  of  orange  peel,  a  fufficient  quantity. 
Make  them  into  a  mafs.  - . 

A  fcruple  of  the  mafs  may  be  taken  twice  a  day. 

PlLVL/E  BACHERI, 
Gen. 
Bachcr's  Pul, 

Take  of 

Extraft  of  black  hellebore, 
Purified  mynh,  each  one  ounce; 
Powder  of  ca'duus  bencdiflus,  two  fcruple^. 
Mix  them  into  a  mafs  according  to  art,  to  be  dried  in  the  air  till  It  be 
fit  for  the  formation  of  ^Uls,  each  weighing  one  grain. 

The  dofe  is  varied  according  to  circumflances,  from 
one  to  thirty  pills  being  taken  in  the  cowrfe.ef  tb? 
day. 
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fllVl./E  CX  ELATERiO. 

Suec. 

Pu'.'i  ofElaUrlum. 

T^ke  of 

The  pareft  gum  ammoniac,  two  ounces, 
SocoCorine  aloes, 
CJjmbcge,  each  two  drams ; 
tlaierium,  half  a  dram. 
Mix  them,  by  means  of"  bitter  tin£lure,  into  a  mafs  for  the  formation 
of  pills,  each  weighing  two  grains. 

This  as  well  as  the  former,  is  alfo  a  pill  celebrated  for 
the  cure  of  dropfical  afTeflions ;  and  when  each  pill  is 
made  to  contain  half  a  grain  of  the  claterium,  the  dofe 
may  be  eafily  accommodated  to  the  circumftances  of  the 
patient,  one  or  two  pills  being  taken  ever^  hour  till  they 
begin  to  operate. 

PlLUi.^  FOETID.^. 
Suec, 
FaliJ  PilU. 

Take  of 
Afafoetida, 

Caltor,  each  a  dram  nnd  a  half  j 
Salt  of  amber,  halt  a  dram  j 
Oil  ofhai  tfhorn,  half  a  fcruple. 
Make  thrm  into  a  mafs,  with  linflure  of  myrrh,  to  be  divided  into  pills 
of  two  grains  each. 

This  is  a  ufeful  nervous  medicine  in  hyfterical  cafes. 

PlLULi^   de  GAMBOGIA. 

Djh. 
Gamioge  Pills, 

Take  of 

Soottiilne  a'oes, 

Kxtradl  of  black  hellebore. 

Sweet  mercury, 

Ciambiigc,  each  two  drams  ; 

Dillilled  oil  of  juniper,  half  a  dram; 

Syrup  I  f  buckthorne,  as  much  as  is  Aifficient  for  forming  a  mafs 
of  pills. 

It  is  not  improbab'e  tb?t  the  eflential  oil  of  juniper  may 
in  fome  degree  opera  e  as  a  corrigcnt. 
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lULUL^  e   MERCL'RIO   CORROSIVO  ALBO, 
iiutc. 

Pilli  of  carroji-ve Jubiimatc  Mercury, 
Take  of  : 

Corrofive  fublimate,  ' 

(  uiificJ  fal  ammoniac,  each  one  fcruple  ; 

Dillilled  water,  as  much  as  is  fufficient  to  melt  them  \ 

Po\*der  of  the  root  of  althea,  fixteen  fcraules  j 

Honey,  two  drams. 
Mix  \\\i\ri  into  a  mafs  for  the  formatioa  of  pills,  each  weighing  thres 

grains. 

Each  of  the  pills  contains  about  an  eighth  of  a  grain 
of  the  corrolive  ;  thus  the  dofe  may  be  eafily  regulated  i 
accoiding  to  the  intention  in  view. 

PILULjE  pice^. 
Dai. 
Tar  PiUs. 

Ti'ke  any  quantity  of  tar,  and  mix  with  it  as  mtuch  powdered  elecam' 
p:inc  root  as  will  reduce  it  to  a  proper  thicknei's  for  being  formed  into 
pil'.s. 

Haifa  dram  of  the  mafs,  made  into  middle-fized  pills, 
5s  given  e^ery  morning  and  evening  in  diforders  of  the 
breail,  fcurvics,  &c. 

rlLULJE    SArONACE-li.  i 

Succ.  ^ 
Soap  Tills, 

Take  of 

Hard  white  foap,  two  ounces  j 
txtraft  of  birch,  one  ounce. 

Let  ihem  be  formed  into  a  mafsj  to  be  divided  into,  pills,  each  contain- 
ing three  grains.  ' 

This  article,  even  when  taken  in  fmall  quantity  with 
fotne  conftitutions,  operates  as  a  gentle  laxaUve. 

.PILULE  *  STYRACE, 
Suec, 
Storax  ifills. 

Take  of 

Strained  ftorax,  five  fcruples ; 
p;x;ia£l  of  liquorice,  lhr«e  dramtj. 
Optufli,  oae  dram* 
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Let  i\  !£  op;uivij  3ifloIved  in  wine,  be  added  to  the  other  Irgiedients,  fo 
as  to  form  a  mals  of  proper  conliftencc,  to  be  made  into  pills,  each 
weighing  three  grains. 

One  grain  of  opium  is  contained  in  fix  grains  of  the 
mafs. 

EleJIuaries, 

Ele£luaries  confift  generally  of  mild  alterative  powders 
mixed  with  fyrup  to  a  middling  confiftence,  fo  as  to 
admit  of  being  eafily  fwallowed.  In  making  them,  the 
■proportion  of  honey  is  thrice  the  weight  of  the  powder, 
cr  of  fyrup  about  twice  the  weight ;  and,  to  prevent  the 
drying  nature  of  the  powder,  a  little  conferve  ftiould  be 
added,  to  preferve  the  compofition  moill. 

Where  the  medicine  is  of  the  lefs  agreeable  kind,  mu- 
cilage, inftead  of  fyrup,  is  occafionally  employed,  from 
beiug  lefs  adhefive  ;  and  it  is  rendered  more  palliative  in 
this  form  by  the  addition  of  the  liquorice  extraft.  The 
dofe  of  this  form  of  medicine  varies,  according  to  its 
nature,  from  the  fize  of  a  nutmeg  to  tA'O  or  three  ounces. 

In  the  preparation  for  eleduiries  the  rules  refpeding 
decodlions  and  powders  v^ill  apply,  preparatory  to  the 
ins»rcdient3  being  mi.\ed.  Subllances  entering  this  com- 
pofuion,  and  not  pulverifable,  (hould  be  firfl  di/lblved, 
and  then  the  ingredients  flowly  added,  till  the  whole  is 
reduced  to  a  uniform  mafs.  Pulpy  and  aftringent  fub- 
ftances  fliould  in  this  form  be  prepared  only  in  fmal! 
quantity  at  a  time,  and  their  fuperfluous  moifture  exhaled 
before  being  mixed.  Where  fuch  compofitions  dry,  they 
may  be  reftored  to  a  lit  confillence,  by  being  mixed  up 
with  fome  fweet  wine. 

ELECTUARfUM  €  CASSIA. 
Lord. 
EUiluary  of  Cajfia, 

ake  of 

The  frefh  cxtraded  pulp  of  cjflia,  half  a  pound  | 

ManiM,  two  ounces  j 

Pulp  of  tamarinds,  one  ounce  ; . 

Rofe-fyrup,  half  a  pound. 
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Bca;  the  ir.anna,  »uJ  d'.flblvc  it  over  a  flow  fire  in  the  rofc-fyrup ;  ihtn 
aJtl  ihe  piilj'S  ;  and;  v.i:h  a  coiuiuucd  hca;,  evapoiaie  the  whoic 
to  the  proper  thickncfs  or  an  ek<Sluary. 

P.  LECTUARIUM   /   CASSIA,  <VuJoo   D  I  AC  ASS  I  A. 

Edir.b. 

Electuary  of  C.iJJi",  co.umonly  called  Diacajjla. 

Talce  of 

Tti-p  of  calTTa  fif^ularis,  fix  ounces ; 
Polp  of  laniaJiids, 
N'launa,  t;<ich  an  ounce  and  a  half  j 
Syriif)  ot  pale  rofcs,  fix  ounces; 
Having  b*.a>  the  manna  in  a  mortar,  diflolve  it  with  a  gentle  heat  in 
the  Ivi  up  J  ihei)  add  the  pulps,  and  evapj  atc  iheni  with  a  legularly 
C'Ji  [inued  heat  to  the  conliftencc  of  an  ciedluary. 

Thoy  are  ufifully  taken  by  themfelves,  to  the  quantity 
of  two  or  three  drams  occationally,  for  gently  loofening 
the  beliy  in  coftive  habits. 

ELECTUARIUM   e  SCAMMONIO. 
JLUEiuary  of  ScumKory. 

Tal/e  of 

Scanimony,  in  powder,  one  ounce  and  an  half} 
(loves, 

C;in{;fr,  of  each  fix  drams  ; 
1  ItcrtidI  nil  of  caraway,  lialf  a  dram  ; 
Syruj;  of  rofes,  as  much  as  is  futficient. 
Mix  the  fpices,  powdered  together,  with  the  fyrup  j  then  add  the 
fcamnriCpy,  and  laftly  the  oil  of  caraway, 

A  dram  and  half  of  this,  which  contains  fifteen  grains 
of  Icammony,  is  equivalent  to  half  an  ounce  of  the  other, 

ELECTUARIUM   e  SENNA, 
Ltnti, 
EUEluary  of  Senna. 

T-ake  of 

S-nna,  e'ght  ounces; 
Fia?,  one  pound  ; 
Fu'p  of  tamarinds, 
.1       of  c^flia, 

——  of  prunes,  of  each  half  a  pavid  j 

Coriander-feeds,  four  ounces  ; 

Liquorice,  three  ounces  ; 

Doublc-rcfincd  fugar,  two  pouodi      ;n  hal 
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Pavfder  Che  fenna  with  the  eoriaiuliT-fccd?,  and  fifc  out  ten  ources 
the  mixt  powder  13o'l  rliu  remainder  with  the  figs  a  id  li(jiu;iik;e, 
in  tou'  pints  of'diltilled  a.u<.r,  t )  ond  half  ;  then  prels  out  aiiii  Itiuia 
the  liquor.  Evapoiate  this  Itrjinsd  liquor  to  the  weight  of  abour  a 
pound  and  an  hd'f  ;  then  adJ  the  logar,  and  m.ike  a  I'yru,)  ^  aJd 
this  lyrup  by  degttco  to  the  palps,  and  lartly  mix  in  the  p-jwdcr. 

ELECTUAR    UM  lENlTiVUM. 

EMr.b. 

*  Lenili-ve  Eleiluarf. 

T.ikp  of 

I'utp  of  French  prunes,  one  pound  j 
I'ulp  of  c illia, 

Hulp  of  lamarirtrts,  c.ieh  C>vo  oiinccs  and  a  half; 
Bla^  lc  fyrup  of  fugar,  conunonly  called  molalies,  one  pound  and  a 
hj  f  ; 

Senna  leaves  in  fine  powder,  four  ounces. 
Coiiander  feeds  in  fine  |>owder,  half  an  ounce. 
Hjving  b.iiled  the  pulps  with  the  fyiu^  to  the  conndencc  of  h.mry-, 
add  the  powders,  and  beat  the  whole  into  an  t.led:uary. 

This  ele£luary  is  a  very  convenient  laxaiive,  and  his 
}ong  been  in  commc»n  ufe  among  pr:idic!oner<.  Tnki  n 
to  the  quantity  of  a  nutrnfg,  cr  more,  as  ccc  fton  a;  / 
require. 

ELECTUAR.IUM  J  A  PO  M  C  IT       "Z/a/^O  CO  N  PE  CT  1  O 
J  A  P  O  N  1  C  A . 

Edinbr 

Japon'c  EleHuary,  commonly  called  yafc'ic  Conftdkn: 
Talie  ot 

Japan  earth,  four  ounces ;  ^ 
Gum  kino,  three  ounces  5 
Cnnsnion, . 

Nutmeg,  each  one  ounce  ; 

Opium  dif}"ufed  in  a  futEcient  quantity  of  Spani/fi  white  wine,  one 
dram  and  a  half; 

Syrup  of  dried  rofes  boiied  to  the  confiftence  of  honey,  l\vo  j'yuiids- 
and  a  q'.iarter. 
Mix,  and  form  them  into  an  ele'Suary. 

EI.  ECTUARJUM  JOVIALE, 
Brun. 
Tin  Eltciuary, 

Take  of 
Pure  tin, 

Q^icJifiiver,  each  one  ounce.  • 

£e  3 
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Let  them  be  formed  into  an  amalgam  }  then  add 

Oyllcr  (hells,  preparcil,  one  ounce, 
Reduce  the  whole  to  a  powder. 
Take  of 

Thii  powder, 

Center* e  of  wormwood,  eacli  one  ounce,  and  foim  an  clc£luary  with 
fyrup  of  mint. 

It  may  be  taken  twice  a  day,  to  the  extent  of  two  or 
three  drams  for  a  dole. 

E  L  E  C  T  U  A  R  1  U  M    G  I  K  G  1 V  A  L  1.  E  . 
EleBuary  for  tke  Gums, 

Take  of 

Powdered  myrrb,  tliree  drams  j 
Cream  of  tartar, 

Cochineal,  each  a  dram  and  a  half* 
C>rind  them  together  in  a  glafs  mortar  j  then  add 
Melted  honey,  four  ounces; 
Cloves,  in  powder,  one  dram. 

Myrrh,  particularly  under  the  form  of  tin^lure,  has 
long  been  a  favourite  application  lo  the  gums,  when  in  a 
ipongy  or  ulcerated  ftate. 

ILECTUARIUM  e  MANNA* 

Sutc. 

Eltffu4ry  of  Mannat 

Take  of 
Manna, 

Kefined  fugar,  pounded. 
Fennel-water,  each  two  ounces. 
Strain  the  mixture,  ufing  exprelTion  ;  then  add 

Fine  powder  of  the  root  of  florentine  orrice,  one  dram  J 
Freih  drawn  almond  oil,  one  ounce. 

»  In  this  eleftuary  we  have  a  gentle  emollient  laxative, 
which  is  very  ufeful  in  thefe  cafes,  where  conilipation  either 
arifes  from  indurated  feces,  or  is  fupported  by  that 
caufe. 

KLECTUARIUM  NITROSUM. 
Cen. 

J^'itrous  EltEluary,, 

Take  of 

Puri4e<i  nitre,  half  an  ounce  j 
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Confcrve  of  rofes,  four  ounces, 
them. 

Under  this  formula  nitre  may  be  introduced  to  a  con- 
fiJerable  extent,  wiihout  giving  uneafineiciat  the  ftom;ich, 
while  at  the  lame  time  its  refrigerant  power  is  combined 
with  the  artringency'of  the  ro(cs. 

ELECTUARIUM  TEaEBINTHINATUM. 
&.r. 

Ttrehinthinxte  Elecluary. 

T-kc  of 

Spirit  of  turpentine,  half  an  ounce  j 

Honey,  one  ounce  ; 

Powder  of  liquorice,  as  much  as  is  fufficicnt  for  the  formation  of  ah 
cledluary, 

Jt  has  been  efpecially  celebrated  for  the  cure  of  obfli- 
rate  rheumaiifms,  and  above  all,  for  that  modification  of 
rheumatifm  which  has  the  name  of  ifihias,  and  tth'ch  is 
found,  in  many  inftances,  obiliiiately  to  refill  other  modca 
of  cure. 

LINCTUS  LENIEXS, 
Suec. 
Lenient  LiiiSlut, 

Take  of 

Gum  arable,  brulfed,  two  drams  5 

Cherry  water,  halt  an  ounce. 
B>  trituration  in  a  mortar,  mix  with  them 

Almond  oil,  fic/h  drawn. 

Syrup  of  almonds,  each  kven  ounces. 

It  may  be  taken  at  pleafure  to  any  extent  that  the 
ftomach  will  eafily  bear. 

Confe5iions. 

This  form  differs  nothing  from  the  former  but  in  pof- 
fcliing  fomewhat  more  conliftence. 

CONFECTIO  AROMATICA, 

Land. 
Aromatic  dnfeSlion, 

Take  of 

Zedaary,  in  coarfe  powder, 
Saffron,  of  each  half  an  ounce  j 

Diftllied  water,  three  pints.  % 
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A^acerstc  f.r  tvvwily-fcur  hours;  then  ptefs  ami  i1ra  n.    ReJace  the 
/trained  liquor,  by  evauoiation  to  a  pint  and  a  half,  to  which  add  il)* 
tolioAing,  rubbed  to  <t  veiy  iine  pi  vvder : 
Compound  po'Adtr  of  crabs-claws,  fixieen  oances  j 
Cir.iiamon, 

Nufrnt-gs,  »>f  each  two  ouncps  J 
Clovts,  one  ounce ; 

Sms!  tr  crJamom-leeds,  hufked,  half  an  ounce  J 
Double-iclined  fagar,  two  ^)unds. 
Make  a  confcftion,  • 

This  confedlion,  as  now  reformed,  is  a  fufficiertly 
grateful  and  moderately  warm  cordial;  and  frequently 
given  with  that  intention,  from  eight  or  ten  grains  to  a 
tcruple  or  upwards,  in  bolufes  and  draughts. 

ELECTUARIUM    CARDIACUM,   'VulgO  CONFECTIO 
CAR  Dl  ACA. 

Sordid  EleEiuarj,  commonly  called  Cordial  CuvfeDion. 

Take  of 

Confervc  of  orange- pfet,  three  ounces  ; 
Prefer vfd  nutmegs,  an  ounce  and  an  half ; 
Frcfervcd  ginger,  fix  drams  ; 
Cinnamon,  in  fine  powder,  half  an  ounce; 

Syrup  of  orange-peel,  as  much  iis  will  foiai  the  whole  into  »D 
elefiusry. 

We  therefore  conflder  this  preparation  as  an  ufeful  rc-, 
mtdy  for  the  purpofes  exprefTtd  in  its  title, 

CONFECTIO  OPIATA. 

Lor.d. 
Ctnfcliisin  of  Of  ium. 

Take  cf 

Hard  purified  opium,  powdered,  fix  drams  j 

Long  pepper. 

Ginger, 

Cdia*ay  feeds,  of  each  two  ource?  ; 

Syiup  of  white  poppy,  boiled  to  the  confirtence  of  honey,  thr'e  times 
the  weight  of  the  whole. 
Wix  the  purified  opium  carefully  with  the  heated  fyjup  :  tlien  add  the 
reft,  rubb^  to  powder. 

BLBCTUARIUM  TKEBAICUM. 

Ed'in. 

Take  of 

Po'.'^r  of  aromatiei,  fix  ounces  j 
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Virginian  fi  r.kf-root,  in  fine  powder,  thiee  ounces  ; 

Opiom,  diffufed  In  a  fufliciem  quantity  of  Spanish  white-wine, 

th'ee  drams  ; 
Claiified  honey,,  thrice  the  weight  of  the  ^-owder*. 
JMix  theaOf.and  form  an  eirttunry. 

Wi:h  regard  to  the  quantity  of  opium  in  the  foregoing" 
compofitions,  one  grain  of  ic  is  contained  in  thirty- fix 
grains  of  the  confettio  opiata>  and  in  five  icruples  the 
Thebaic  eledaary. 

Spups. 

Syrups  are  folations  of  I'ugar  in  fimple  water, or  in  watery' 
and  vinous  infufions,  and  they  are  chiefly  now  employed 
as  vehicles  for  meJicines  oF  greater  efficacy-,  few  of  thera' 
being  preicribed  as^  mcdicints  themfelves.  la  making 
i^rups  the  general  rule  is  to  ufe  29  ounces  of  fugar  to- 
one  pint  of"  liquor,-  diflblving  it  in  the  liquor  in  a  water- 
bath  ;  and",  being  let  afide  for  2-4  hours  it  is  to  be  fcummedy- 
and  the  fyrup  poured  oft"  from  tlie  fedirt^ent. 

Tne  fanie  ruhes  are  proper  here  as  laid  down  fcr  the' 
fimple  decodlons,  and  the  pureft  fugar  fhoulJ  only  be 
employed  in  making  the  fyrup.  The  proportioit  ufed 
ihould  be  as  much  as  the  liquor  can  keep  difl'olved'  wfitrl 
cold,  unlffs  otherwife  ordered.  1  he  veflfel  for  making  it 
Ihould  be  wvil  tinned,,  and  the  fyrup  when  made  fet  by 
till  next  day,  and  then  tire  laccharine  cru-d  removed 
from  it. 

SYRUPUS  ACETI. 
Edin. 
Syrup  of  Vinegar, 

Take  of 

Vinegar,  two  pwrds  and  an  h.^lf  j 
Rflined  fugar,  three  pounds  and  an  half.' 
Boil  them  till  a  fyrup  be  formed. 

This  is  to  be  confidered  as  fimple  fyrup  merely  acidu- 
latcdi  and -is  by  no  means  urpleafant, 

SYR.  UP  us  ALTH^A.. 
Syrup  of  Marjbmalhws. 

Takf  of 

l  re!iJ  root  of  mnrflimalloWj  bmifcd,  one  pound  j 
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Double  refined  i'ugar,  four  pounds ; 
Diftilled  water,  one  ga.lon. 
Bbi!  the  water  with  the  mar/hmallow  root  to  one  half,  and  prefi  out 
the  liquor  when  cold.    Set  it  by  twelve  hours ;  and  after  the  feces 
have  fubGded,  pour  off  the  liquor.    Add  the  lugar,  and  bjil  it  to  the 
weight  of  fix  pounds. 

EJifi, 

T*kc  of 

Marnimallow  root£,  fomewhat  dried,  nine  ouncei ; 
Water,  ten  pounds  j 
Pureft  fugar,  four  pounds. 
Boil  the  water  with  the  roots  to  the  confumption  of  one  half,  and  ftraln 
the  liquor,  ttrongly  exprelTing  it.    Suffer  the  ftrained  liquor  to  reft 
till  the  feces  have  fubfided  ;  and  when  it  is  free  of  the  dregs,  add  the 
fugar  ;  then  boil  fo  as  to  make  a  f^rup. 

It  is  ufed  chiefly  in  nephritic  cafes,  for  fweetening 
emollient  decoftions,  and  the  like  :  of  itfelf  it  can  do 
little  fervice,  notwithftanding  the  high  opinion  which, 
fome  have  entertained  of  it. 

SyjlUPUS  CARYOPHVLLI  RUBRI. 

LcnJ. 

Syrup  of  Chjve  yu/y. Flower. 

Take  of 

Frefli  clove  July  flowers,  the  Ijeels  being  cut  off,  two  pounds ; 
Boiling  diftilled  water,  fix  pints. 
Macerate  the  flowers  for  twelve  hours  in  a  glafs  vcfTel ;  and,  in  the 
ftrained  liquor,  diflblve  the  doubk-ccfined  fugar,  that  it  may  be  made 
a  fyrup. 

SYRUPUS   CAR  YOPHYLLORU.M. 
Iain. 

SyruJ>s  of  Clove  yuly-Fk'Ufer. 

Take  of 

Clove  July-flowers,  frefli  gathered  and  freed  from  the  heels,  one 

pounds ; 

Pureft  fugar,  feven  poundi  and  a  quarter  j 
Boiling  water,  four  pounds. 
Macerate  the  flowers  in  the  water  for  a  night ;  then  to  the  ftrained 
liquor  add  the  lugar  prevloufly  beat,  and  diflfoive  it  by  a  gentle  heat 
to  make  thfc  whole  into  a  fyrup.  ' 

This  fyrup  is  of  an  agreeable  flavour,  and  of  a  fine 
red  colour;  and  for  ihefe  it  is  chiefly  valued. 
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•  YRUPUS  COLCHICI, 

EJin. 
Syruf  of  CJcbicum. 

Take  of 

Colcbicum  root,  freih  and  fucculent,  cut  into  finall  pieces,  one 

ounce  j 
Vinegar,  fixteen  ounces  j 
Pureft  fugar,  twenty-fix  ounces. 
Macerate  tht  root  in  the  vinegar  two  days,  new  and  then  /hakine  the 
veflel ;  then  flrain  it  with  a  gentle  ptefTure.    To  the  llr.iined  liquor 
add  the  fugar,  and  boil  a  little  fo  as  to  fornfi  a  f)rup. 

The  fyrup  of  colchlcom  is  often  fuccefshilly  employed 
as  a  diuretic,  and  may  be  taken  trom  a  dram  or  two  to 
the  extent  of  an  ounce  or  more. 

SyRUPUS   CORTICIS  AURANTII. 

Lo'ld. 

Syrup  of  Orange-peel. 

Take  of 

Frefli  outer- rind  of  Seville  oranges,  eight  ounces  j 
Boiling  diflilled  water,  five  pints. 
Macerate  for  twelve  hours  in  a  clofe  vefTel ;  a  id,  in  the  drained  liqaorj 
diliulve  the  double-refioed  fugar  to  make  a  fyrup. 

EJin. ' 

Take  of 

Yellow  rind  of  Seville  orange-peel,  frcfli,  fix  ounces; 
Boiling  water,  three  pounds. 
Infufe  them  for  a  night  in  a  clofe  vefTd  ;  then  drain  the  liquor  ;  let 
it  ftjnd  to  fettle;  and  having  poured  it  oft  clear  from  the  (edlment, 
diflblve  in  it  four  pounds  and  a  quarter  of  white  fugar,  fo  as  to  make 
It  into  a  fyrup  with  a  gentle  heat. 

In  making  this  fyrup  it  is  particularly  necefTary  that 
the  fugar  be  previoufly  powdered,  and  diflblved  in  the 
infufion  with  as  gentle  a  heat  as  poffible,  to  prevent  the 
exhalation  of  the  volatile  parts  of  the  peel. 

SYRUPUS  CROCK 

Lond. 
Syrup  of  Saffron. 

Take  of 

Saffron,  one  oance ; 

Boiling  diiiilled  water,  one  pint. 
Jklacerate  the  faffron  in  the  water,  for  twelve  hours,  in  a  clofe  ve/Tt-I  v 

and  difTolvs  the  double-refined  fugai  in  the  Atained  liquor  that  ic 

snaj  b«  made  a  fyrup. 
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This  fyrup  is  at  prcfent  frequently  prefcribed  ;  It  is  a 
pleafant  cordial,  and  gives  a  fine  colour  to  juleps. 

SyRVPUS   SUCCI  LIMONIS. 
L  end. 

|.  Syrup  of  Lemon-juictt 

Take  of  _ 

i.einon-juice,  flrained,  after  the  feces  have  fubfided,  two  pints; 
Double-iefine j  fugar,  fifty  ounces. 
DiHoIve  the  (ugar,  that  it  may  be  made  a  fyrup, 

SYRUPUS  e  SUCCO   MALORUM  LlMONIORUM. 

Ed:h. 

Syrtip  of  l.emon-ju'ice, 

Tike  of 

Juice  of  lemons,  fufTe^eJ  to  ftdnd  fill  the  feces  have  fdbfided,  and 

ai'ter  ^ards  ftraiiied,  two  poui  ds  and  a  half. 
Double  refined  fugar,  fifry  ounces. 
Diflblvc  the  I'u^ar  in  the  juice,  fo  as  to  make  a  fyrup  thereof. 

SYRUPUS   FRUCTUS  MORI. 
Lo.  d. 

Syrup  of  the  'Jiiiu  of  Mulberries. 

SYRUPUS    FRUCTUS    RU15I  IDiEI. 
Lord. 

Syrt/p  of  tht  ybice  of  Rajpberries, 

tyilUPUS   FRUCTUS   RIBIS  NlGRt. 

Lord. 

Syrup  if  Black  Currattts. 

'I'nAc.  three  are  d'tredi^cd  by  the  Lonnon  ccllrg"  t-o  be  prepared  in  the 
•  faisij:  nunncT  as  f)  tup  of  lemons,  whicli  ini.rtcCiately  precedes  them. 

Ail  the  e  four  are  very  pleafant  coolino  f/rups ;  and  with 
this  intention  arc  occafionaliy  made  ufe  of  in  draughts 
and  julepj,  for  quenching  thirft,  abating  heat,  &c.  in 
bilious  or  infiammncoi  v  diltempers.  They  are  fometimcE 
llkewife  empiovcd  in  gargarifms  for  inflammations  of  the 
mouth  and  tonfils. 

SVRUPUS    PAPAVERIS  ALBI. 

LoKd. 

Byrvp  of  the  f-Fhlte  Tof^y. 

TA-Pof 

The  head-^  of  >v.hUe  poppies,  iri;-<^.        the  fee  's  '■-.'cen  Oit,  '),ree 
pounds  and  an  haU'j 
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Doub'e- refined  fug.ir,  fix  poTinds } 
D  ftilied  water,  eight  gallo."S. 
Slice  and  bruile  the  heads,  then  boil  ihcm  In  tlie  wafer  to  three  gallon*^ 
in  a  warer-bath  faturatcd  with  fea-falt,  and  prcfs  out  tlie  iKjuor 
Red  uce  this  by  boiling  to  about  the  meafutc  of  four  pints,  aid  Itrai^ 
it  whillt  it  is  hot,  firft  through  a  fieve,  then  throu-gU  a  thin  wwillcu 
cloth,  and  fct  it  sfuie  for  twelve  hours,  that  the  feces  may  fubfide. 
Boil  the  licjuor,  poured  off  fiom  the  fecej,  to  three  pints,,  and 
dill'olve  the  lugar  in  it  ch»t  it  nuy  be  made  a  lyiup. 

SYRUPUS   PAPAVER5S   Al^Til^  fcu  de  MECONlO,  i;ii!gO.- 

D  I  A  C  O  D  I  O  N  . 

Edw. 

Syrup  of  JVhlte  Po^plis,  or  of  Meconium,  commonly  called  Diatodium. 
Take  of 

White  poppy  heads,  dried,  and  freed  from  the  feeds,  two  poundi.; 

Boiling  Witer,  th.irty  pounds; 

Pureit  fug.u,  four  pounos. 
JMacerate  the  bruifed  heads  in  the  water  f.)r  a  n'ght ;  next  boil  till  onfy- 

onc  third  parr  of  the  liquor  remain;  then  ihain  it;  cxprelTing  it 

Itrongly.    Boil  the  flrained  liquor  to  the  confumprion  of  one  half, 

and  lhain  again  ;  lallly,  add  the  fugir,  an.i  boil  Co  a  fyrup. 
It  may  aifo  be  made  by  diiTjlving  in  two  pounds  and  a  half  of  fimpie 

fyrup,  Oiie  diam  of  the  extras  of  wlute  poppies. 

This  fyrup,  impregnated  with  the  opiate  matterof  the 
poppy  heads,  is  given  to  children  in  dofes  of  two  or  three 
drams;  to  adults,  from  haff  an  ounce  to  an  ounce  and 
upwards,  for  eaung  pain  and  procuring  reft. 

I 

SYRUPUS   pAl'AVaRIS  ERRATLCU 

LoKcl. 

Syrup  of  the  Red  Poppy. 

Take  of 

The  fie/Ti  flowers  of  the-w'ld,  or  re  l,  poppy,  four  pounds  j 
Boiling  dilHlled  water,  tour  pints  and  an  half. 
Put  the  riowers,  by  degiees,  into  the  boiling  water,  in  a  water-bathy 
GonUancly  ftlrring  them.  After  this,,  the  veilel  being  taken  out  of 
the  bath;,  tnaccratc  for  twelve  hours  ;  then  prefs  out  the  liquor,  aixl 
let  it  apart,  that  the  feces  may  fubfide.  Laftly,  make  it  into  a  fyrup, 
with  doubie-tefifled  lugat. 

This  fyrup  has  been  recommended  in  diforders  of  the 
breaft,  coughs,  fpif.ing  of  blood,  pleurifies,  and  ochet 
<iifeal«:5,  both  as  an  emollient  and  as  an  opiate. 
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SYRUPUS  KOSM, 

Lend. 
Rofe-Syruf. 

Take  of 

The  dried  pstals  of  the  damafk  rofe,  feven  ounc:j  ;  "" 
Double -refined  fugar,  fix  pounds  j  1 
Boiling  diftllled  water,  four  pints.  _  , 

Macerate  the  petals  of  the  rofe  in  water  for  twelre  hours,  and  ftraifl. 
Evaporate  the  ftrained  liquor  to  two  pints  and  an  half,  and  tdd  th* 
fugar,  that  it  may  be  made  a  fyrup. 

SYRUPUS   ROSARUM    P  A  L  U  I  D  A  R  U  M.  ^! 

Edin.  ,  I 

Syuf  of  Pale  Rijtit  , 

Take  of  ] 

Pale  rofes,  frefli  gathered,  one  pound  j  ( 

Boiling  water,  four  pounds  ; 

"White  fugar,  three  pounds. 
Macerate  the  rofcs  in  the  water  for  a  night ;  then  to  the  liquor  drained, 

and  freed  from  the  dregs,  add  the  fugar ;  boil  them  into  a  fyrup. 
Thii  fyrup  may  likewife  be  made  from  the  liquor  remaining  after  thfr  f 

diftillation  of  rofe-water,  depuraied  from  its  feces. 

This  fyrup  is  an  agreeable  and  mild  purgative  for  1 
children,  in  the  dofe  of  half  a  fpoonful,  or  a  fpoonful.  ■ 
It  likewife  proves  gently  laxative  to  adults ;  and  with 
this  intention  may  be  of  fervice  iii  coftive  habits. 

SYRUPUS  e  ROSIS  siccis, 
£din. 
Syrup  of  Dry  Rofts, 

Take  of 

*  Red  rofes,  dried,  fevcn  ounces; 
White  fugar,  fix  pounds ; 
Boiling  water,  five  pounds. 

Infule  the  rofes  in  the  water  tor  a  night,  then  boil  them  a  little  5  ftrala 
out  the  liqudr,  and  adding  to  it  the  fugar,  boil  them  to  the  con- 
fidence of  a  fyrup. 

This  fyrup  is  fuppofed  to  be  mildly  aftringent :  but  ii 
principaUy  valued  on  account  of  its  red  colour. 

SYRUPUS  SCILLITICXJS, 
Edtn4 
Syrup  of  S^illu 

Take  of 

Vinejjaj  of  fquUh,  two  pounds  } 
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White  Aigar,  three  pounds  and  a  half. 
Make  them  into  a  fyrup  with  a  gentle  heat. 

This  fyrup  is  ufed  chiefly  in  dofes  of  a  fpoonful  or 
two,  for  promoting  cxpedoration,  which  it  does  very 
powerfully. 

SYRUPUS   SIMPLEX, ^<Vf  COMMUNIS* 

Edin. 

Simpit  or  Ciitntncn  Syrup, 
take  of 

Pureft  fugar,  fifteen  parts ; 
Water,  eight  parts. 
Let  the  fugar  hi  dillblwe<l  by  a  gentle  heat. 

This  preparation  is  a  plain  liquid  fweet,  void  of  flavour 
et  colour. 

SYRUrUS   SPINiC  CERVlN^ffi, 

Syrup  of  Buckthorn. 
Take  of 

The  juice  of  ripe  and  fie/h  huclcthorn  berries,  one  gallon  j 
Gir.ger,  bruifed,  one  ounce  ; 
All-fpice,  powdered,  one  ounce  and  an  half; 
Double-refined  fugar,  feven  pounds. 
Set  by  the  juice  for  I'ome  days,  that  the  feces  may  fubfide,  and  ftratm 
Macerate  the  ginger  and  all-fpice  in  a  pint  of  the  (trained  juice,  for 
fjur  hour^,  and  drain.    Boil  away  the  reft  of  the  juice  to  three  pints  ; 
then  add  that  part  of  the  juice  in  which  the  ginger  and  all-fpice 
have  been  macerated  3  and,  lailly,  the  fugar,  that  it  may  be  made 
a  fyrup. 

SYRUPUS  e  RBAMNO  CATHARTIC©  feu  6  SPINA 

CERVINA. 
Edifib. 
Sjrup  if  Buckthorn. 
Take  of 

The  juice  of  ripe  buckthorn  berries,  depurated,  feven  pounds  and 
a  half  f 

White  fugar,  three  pounds  and  a  half. 
Boil  them  to  the  confiftence  of  a  fyrup. 

Both  thefe  preparations,  in  dofes  of  three  or  four  fpoon- 
foIs»  operate  as  brific  cathartics. 
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SYRUPUS  TOLOTAKU?. 
Lord 

Syrup  of  Baljam  ffTo'.u, 

Take  of 

The  balCiiD  of  Tolu,  eig'nt  ounces  j 
D  ftilicd  water,  three  pints. 
Boil  *-)!■  two  hours     Mix  with  the  liquor,  ftrained  after  it  Is  co!2,  the" 
double  refilled  I'u^ar,  tliat  it  may  be  made  a  Tyrup, 

SYRUPUS  BAL^SAMICUS, 

E  Unb! 

Baijumic  Syrop. 

Take  of  '  , 

The  lyrup  of  fugar,  juft  mane,  and  warm  from  the  fire,  tvro  pounds; 
.  Tinflure  of'the  balfam  of  Tolu,  one  ounce. 

V/hen  the  fyrup  lus  grown  jlmoft  cold,  ftir  into  it  the  tinituse,  by 
Jittic  at  "  time,  agitating  them  vieli  together,  till  perfedly  united. 

Thele  fyrcps  are  both  moderately  impregnated  with' 
the  agreeable  flavour  of  the  bali'am. 

SYRUPUS  VIOL/E. 
Lend' 
Syrup  of  Fioleis. 

Take  of 

The  frefli  petals  of  the  violet,  two  pountis ; 
Boil'ng  (liftilled  water,  five  pints-. 
Macerate  for  twenty-fcur  hours  ;  afterwards  ftrarn  the  liquor,  without 
prefling,  through  thin  liiren.    Add  rcfhied  fogarj  that  it  may  be 
made  a  fyrup, 

SYRUPUS  VIOLA RUM. 
Edinb, 
Syrup  of  Violets. 

Take  of 

Freih  violets,  one  pound  ; 

Foiling  water,  four  pounds  ; 

Pu'Cil  fugar,  feven  pounds  and  a  hUlf. 
Macerate  tha  violcu  in  the  water  for  twenty-four  hours  In  a  glifs,  or  at 

Icaft  a  glared  earthen  veiTel,  clafe  covered  ;  then  ftra:n  without  ex- 

preflion,  and  to  the  ftrained  iKjuor  add  the  fugar,  beat  and  make 

into  a  fyrup. 

This  fyrup  is  of  a  very  agreeable  flavour  ;  and  in  the 
quantity  of  a  fpconful  or  two  proves  to  children  gently 
laxative. 
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SYRUP  us    7,  INZIBERIS. 

LonJ, 
^yrup  cf  Ginger. 

T-kf  of 

Clirigcr  bruifed,  four  ouniJt-s  ; 

BuLiing  diftillcd  water,  three  p'pts. 
Mactr.ue  tor  tour  hours,  and  ftiaia  ;  then  add  the  refined  fugar,  tliat 

It  may  be  mude  a  lyrup. 

Edinb, 

Take  of 

Beat  ginger,  three  ounces  ; 

Bulling  wAicr,  fqur  pounds  ; 

I'urell  fagar,  feven  pound's  and  a  baif. 
M<>ceiate  ih:;  ginger  in  the  water  in  a  clofe  vefTei  for  twenty- four  hoiirj; 

thenj^o  tik:  liquor  ftraincd,  and  ("reed  from  the  feces,  add  the  beat 

fugar,  and  m.;k.c  them  into  a  fyrup. 

Thefe  are  agreeable  and  moderately  aromatic  fyrup** 
lightly  impregaated  with  the  fiavour  and  virtues  of  th« 
gjnger. 

SYRVPU9  ACIDUS, 

Tike  of 

Weak  {flrh  of  »Itr'o*»  two  dramj } 
Syrup  of  lemon,  fix  ounccji 
,Wix  them. 

Where  we  vvi(h  to  obtain  a  fyrup,  not  only  (IforvgTy 
acidulated,  but  alfo  powerfully  attringent,  this  formuU 
'may  be  ccnfidered  as  well  fuited  to  aniwer  the  purpofc. 

SYRUPl/S  ALKALINUS. 

Cc/i. 

Take  of 

Salt  of  tartar,  rhvt?.  i!r.ims. 
Siiniple  fyrup,  Ijx  ounces. 
'Mix  theoi.  ^ 

This  fyrup  may  be  ufcfiiUy  employed  either  for  the- 
deftruction  of  acid  in  the  rtomach,  or  ior  the  fonnatiort 
of  neutral  or  cftervefcent  mixtures. 
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SYRUrUS  ALLII* 
Suec. 
Syrup  of  Garlic, 

Take  of 

The  frefh  root  of  garlic,  diced,  one  pounc'  ; 

Boiling  water,  two  pounds. 
Kjaterate  tliem  in  a  cl  .fe  vcflfcl  for  an  hour }  add  to  the  ftralneu  liquor, 

Refi  ied  fugar,  two  poU'Ods. 
Eoll  them  to  a  fyrup.  ■ 

This  fyrup  is  recommended  for  promoting  expeflo- 
ration  in  cafes  of  chronic  catarrh,  and  other  afiedlions  cf  • 
the  breaft. 

SVRUPUS  AMYGDAtlNUS. 

S:itC. 

SyruJ)  of  jiimondu 

Take  of 

Sweet  almonds,  one  pound ;  ■ 

Bitter  almonds,  two  drams. 
Let  t^e  almonds  be  blanched  and  beat  in  a  (lone  mortar  with  a  woode* 

peAlej  then  by  degrees  add  barley-water,  two  pounds;  ftrain  the 

liquor,  -and  form  it  into  a  fyrup,  with  as  much  double-refinei  fugar 

as  may  be  necefTary. 

The  a  reeable  flavoiir  of  the  almonds,  is  in  this  formula 
communicated  to  a  fyrup,  which  may  be  advantageoufly 
employed  to  fweet^n  mixtures,  or  to  ftrm  a  pleafani  drink 
when  difFufed  in  water. 

SYRUPUS  CINNAMONl. 
R'fs. 
Syrup  of  Cinnamon. 

Take  of 

Cinnamon,  bruifed,  five  ounces  ; 

Sp'rituous  cinnamon-water,  two  pounds. 
Digeft  them  in  a  ciofe  glafs  vedel  for  twenty-four  hours;  then  add  t<i 

ihe  ftraiiicd  liquor  double-refined  fugar,  three  pounds  j  boil  it  to  a 

This  fyrup  is  ftrongly  impregnated  with  the  cinnamon  ; 
and  it  is  proper  where  we  wifh  to  fweeten  any  mi.'cturc,  at 
tlie  fame  time  adding  to  it  an  agreeable  aromatic. 

SYRUPUS  EMETICUS. 
Brun. 
Emetic  Svrupt 

Take  of 

Glafs  of  antinwny,  finely  powdered,  two  drams  ; 
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Rheniih  wine,  twelve  ounces, 
■let  them  be  digefted  (or  three  days  in  a  gentle  heat,  then  ftrain  the 
liquor  throu;h  paper,  and  mix  with  tlie  drained  liquor  thiity  ounces 
01  double-reliricd  lugar.    Let  it  be  formed  into  a  fyiup,  and  kept  in 
a  dole  veflel. 

There  can  be  no  doubt  of  this  fyrup  being  flrongly 
impregnated  with  the  emetic  quality  of  the  aniimony. 

SVRUPUS  HYDRARGYRI. 

Suec. 

Syrup  of  Qukkftlvtr, 
Ti-ka  of 

ruiified  quickfilver,  one  dram  J 
Cum  ar<ibic,  three  drams; 

Rofe- water,  as  much  as  is  fufficient  for  reducing  the  gum  to  a 
mucus.  » 
Let  them  be  rubbed  in  a  mortar  till  the  quickfilver  totally  difappears ; 
then  by  degrees  mix  it  wiih  fimple  fyrup  four  ounces. 

In  this  we  have  a  preparation  fimilar  to  the  mercurial 
foluiion  of  Dr.  Plencic,  formerly  mentioned. 

Medicated  Honeys, 
Honeys  differ  little  from  the  fyrups :  they  are  made  by 
mixing  the  vegetable  decoftion  or  infufion  in  honey,  and 
boiling  them  till  the  honey  is  reduced  to  its  original 
confiftence.  Honey,  however,  being  a  particular  (ub- 
ftance,  and  liable  often  to  produce  morbid  effcdb  on  the 
fiomach  and  bowels,  and  alfo  to  pafs  readily  into  fer- 
inentaiion>  this  form  is  not  fo  ufeful  as  the  former. 

MEL  ROS^. 

LonJ, 
Honey  oj  R-fcs^ 
ftfee  of 

Red  rofe-buds,  with  the  heels  cut  off"  and  dried,  four  ounces ; 
Diftilied  water,  boiling,  three  piors } 
Clarified  honey,  five  pounds. 
Macerate  the  rofe-petah  in  the  water  for  fix  hours  j  then  mix  the 
honey  with  the  llrained  ii<iuor,  and  boil  the  mixture  to  the  thicknefs 
of  a  (yrup. 

This  preparation  i«  not  unfrequently  made  ufc  of  as  a 
ild,  cooling  detergent,  particularly  in  gargarifms,  for 
Ulcerations  of  the  mouth  and  tonHls. 
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MEL  SCILI.^. 
Hotuy  of  S^u  lit, 

T.'.ke  of 

Claiified  hcney,  three  pounds  ; 

Tindlure  of  (^nilis,  two  pints. 
Boil  them  in  a  glafs  vcflei  to  ihe  thicknefs  of  a  fyrup. 

The  honey  will  here  be  impregnated  with  all  the  z^vti 
parts  of  the  fquills. 

OXYMEL  ^RUGINIS. 

L'.iiJ, 
Cxymel  of  Vtrdigrit, 

Take  of 

Prepared  verdigris,  one  ounce  j 

VinCt-nr,  fevtn  ounces  ; 

Clarified  honey,  fourteen  ounces. 
Did'olve  the  verdigris  in  the  vinegar,  and  ftrain  it  througK  linen  ;  th<» 

add  t}ie  honey,  and  boil  the  wtvole  to  a.  proget  thickncl's. 

This  is  ufed  only  externally  for  cleanfing  fotti  ulcers» 
and  keeping  down  fungous  Heih. 

OXlfMEL  COI.CIUCI, 
Lond. 

Oxymtl  of  Meadovj  Saffnt, 

Take  of 

The  fre(h  root  of  meadow  fcffron,  cut  into  thin  filces,  one  ounce ; 

Pliriiled  vinegar,  one  pint  ; 
Clarified  lioney,  two  pound$. 
Wacc'ate  the-  rro;  of  meadow. fafFron  with  the  vinegar,  In  a  glafs  vefiti, 
with  a. genie  heat,  for  forty-eight  hours.  Strain  the  liquor,  piefTcd 
out  firongly  from  the  root,  ind  add  the  honey,  l.afl'y,  boil  the 
mixture,  frequently  ftirrinj  it  with  a  wooden  fpoon,  to  the  tiiicknels 
of  a  fyi  up. 

Thif  oxymel  may  be  confidered  as  very  analogous  t» 
the  fyrupus  cokhici, 

OXYMEL  SqiLL^ffi.. 
Lwd. 

Oxymel  of  S^uilL 

Take  of 

CUrifie;!  honey,  three  pounds  ; 

Vinegar  of  fquill,  two  pints. 
Boil  them  in  a  glals  vcnel,  with  a  flow  fire,  to  the  thicknef?  of  a 
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Oxymel  of  fquills  is  an  ufeful  aperient,  detergent,  and 
expeflorant,  and  of  great  fervice  in  humoral  aithmas, 
coughs,  and  other  diforders  where  thick  phlegm  abounds. 
Jt  is  given  in  dofes  of  two  or  three  drams,  along  with 
lome  aromatic  water. 

OXYMEL  SIMPLEX, 
lond, 
Simt/e  Oxymtl, 

Take  of 

Cla  ififd  honey,  two  pounds  ; 

Diltilled  vinegar,  one  pint. 
Boil  them  in  a  glafs-veflel,  with  a  flow  fire,  to  the  thicknefs  of  a 

fyrup. 

This  is  an  agreeable,  mild,  cooling  medicine.  It  is 
often  ufed  in  cooling,  detergent  gargarifms,  and  not  uq- 
Irequently  as  an  e\pe£lorant. 

OXYMEL  ex  ALLIO. 
JJan. 
Oxyntfl  of  Garlic, 

Take  of 

Garlic,  cut  m  flices,  an  ounce  and  a  half; 
Ca-away  f;eJs, 

Sweet  fennel  feeds,  each  tv/o  drams } 
Clarified  honey,  ten  ounces  j 
Vinegar,  half  a  pint. 

oil  the  vinegar  for  a  little  time  with  th?  feeds  Iruifed,  in  a  gidfeei 
earihen  vcffel  5  then  add  the  garlic,  and  covir  the  veflcl  clofe  5  when 
grown  ccjld,  preis  out  the  liquor,  and  difl'olve  in  it  the  honey  by  the 
heat  of  a  water-bith. 

This  oxymel  is  recommended  for  attenuating  vifcid 
ru'ces,  promoting  expedoration,  and  the  fluid  fecreiicns 
m  general. 

OXYMEL  PECTORALE. 

Brun, 

PeHoral  Oxymel, 

T»ke  of 

Elecampane  roots,  one  ounce  ; 
Florence  orris  roots,  half  an  oun  -e  ; 
Cum  ammoniacum,  one  ounce} 
Vinegar,  half  a  pint  ; 
Clarified  Iioney,  on-  p  !imd  j 
Water,  three  pints. 
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Ler  the  roots,  cut  and  bruifed,  be  boiled  in  the  water  tii;  one-third  1 
waded  ;  then  ftrain  ofF  the  liquor  ;  let  it  ftand  to  fettle  ;  and  having 
poured  it  oft'  clear  ^"lom  the  t'ecef,  add  to  it  the  honey  and  the  am- 
moniacum,  previoudy  diiibl\ed  in  the  vinegar.    Mix  them  togethtr, 
by  boiling  them  a  little. 

This  compofition  is  defigned  for  thofe  diforders  of  the: 
bread  that  pfoceed  from  a  load  of  vifcid  phlegm  and  I 
obflruflion  of  the  pulmonary  veflels.    Two   or  three 
fpoonfuls  may  be  taken  every  night  and  morning,  and . 
continued  for  fome  time. 

Medicated  Whines. 
Wines  are  employed  as  a  more  agreeable  menftruum 
than  fpirlts,  for  extrafting  the  medical  virtues  of  various, 
fubilances  ;  and  though  obje6\ions  arife,  from  their  being 
rather  lefs  aflive,  yet  in  fome  cafes,  from  their  proportion 
of  acid  they  form  powerful  folvents,  where  metallic  fub- 
ftances  are  difiolved  in  them.  When  the  preparation 
with  wine  is  finifhed  and  {trained,  an  addition  of  part 
of  proof  fpirit  (hould  be  added,  to  prevent  fermentation, 
and  the  air  excluded  from  the  vefiel. 

VINUM  ALOES. 
Lond, 
TTtne  of  Alcn. 

Take  of  _ 

Socotorliie  aloes,  eight  ounces ; 

White  canclia,  commonly  called  Winter's  baik,  two  ounces  j 

Spani/h  white-wine,  fix  pints  ; 

Proof- fpirit  of  wine,  two  pints. 
Powder  tlie  aloes  and  white  canella  feparately  ;  when  mixed,  pour  0!j 

them  the  wine :  afterwards  dige ft  for  fourteen  days,  row  and  then 

fhakingthem;  laflly,  ftrain. 
It  will  not  be  amifs  to  mix  white  fand,  cleanfed  from  impurities,  with 

the  powder,  in  oider  to  prevent  the  moiftened  aloes  from  getting 

into  lumps. 

VINUM    ALOETICUM,  njulgo  TINCTURA  S.\CRA. 

Ed'inb, 

Alottk  Wmty  commonly  called  Sacred  Tinfiurc. 

Take  of 

Socotorinc  aloes,  one  ounce  j 
Leflet  catdamom  feeds, 
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Gingfr,  each  one  dram  ; 
Spanilh  H'hice  wine,  two  pounds. 
D  geft  ror  feven  diys,  itiiring  now  and  then,  and  afterwards  flraln. 

The  tindura facra  appears  from  long  experience  to  be 
a  medicine  of  excellent  fervice.  I'he  dofe,  as  a  purga- 
tive, is  from  one  to  two  ounces. 

VINUM    AMhKVU,  Ji'Ve  GENTIANS  COMPOSITUM. 

EJ'wb. 

Bitter  ITlne,  or  Compound  Gentian  Wine, 

Take  of 

Gentian  root,  half  an  ounce  ; 

Peruvian  bark,  one  ounce  j 

Seville  orange-peel,  dried,  tAVO  drams  j 

CinelU  alba,  one  dram  j 

Proof  fpirir,  four  ounces; 

5^pani(h  white  wine,  two  pounds  and  a  half. 
Fiiit  pour  on  the  fpiiit,  and  after  twenty-tour  hours  add  the  wine  j  then 

macera;e  for  three  days,  and  ftrain. 

This  wine  is  intended  to  fupply  the  place  of  the  t'mclura 
ad Jiomachicost  as  it  was  formerly  called. 

VINUM  ANTIMONII. 
hond. 

Wwt  of  Antimony. 

Take  of 

Vitrified  antimony,  powdered,  one  ounce  ; 
Spanifli  white  wine,  a  pint  and  an  half. 
Digelt  for  twelve  days,  frequently  lhaking  theveffel,  and  filter  ths  winc 
through  paper. 

The  aniimonial  wine  pofTefles  the  whole  virtues  of  that 
mineral,  and  may  be  fo  dofed  and  managed  as  to  perform 
all  that  can  be  effeded  by  any  antimonial  preparation. 
From  ten  to  fifty  or  fixty  drops,  generally  aft  as  an  al- 
terative and  diaphoretic  ;  larger  doles  aft  as  a  diuretic 
and  cathartic,  while  three  or  four  drams  prove  for  the 
moft  part  violently  emetic. 

VINUM    ANTIMONII  TARTARISATI. 

Lond. 

Wine  of  Tartartjed  Antimeny, 

Take  of 

'tartarifed  antimony,  two  fciuplcs  j 
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r.oiling  dlfliUed  water,  two  ouncrs  ; 
SpAiiifli  white  winc,  eight  ounces. 
Din"olT«  the  tartaiiled  antirmny  iti  the  boiling  didliied  water,  arid  add 
the  wine. 

\'INUM    A^•T1M0^MI     TARTARISATI,    'UuIgO  VINCM 
ANTIMONI  ALE. 

Edir.b. 

Wine  ofTartar'iJed  Jnt'imony,  commonly  called  jinttmon'tal  Wir.f, 
Tjke  of 

Tartavifed  annfnony,  twenty- Fqur  grains  ; 

Spanini  white  wine,  one  pound. 
Mix  tliem  I'o  as  that  the  antimony  may  bs  diflblved. 

p.ach  ounce  of  this  wine  contains  two  grains  of  the  tar- 
tarifed  antimony, 

VINUM  FERRI. 
J.fnd, 
Jf^ine  of  Iron, 

Take  of 

Iron  filings,  four  ounce-  ; 

Spanilh  wliitc  wine,  fmir  pints. 
D'gtrt  fcr  a  manth,  often  lhaking  the  vefTel,  and  then  ftrain. 

Steel  wine,  as  it  was  formerly  called,  is  a  very  ufeful 
preparation  of  this  metal,  ar.d  frequently  exhibited  in 
chlorotic  and  bther  indifpcfitions  where  chalyheates  ard 
proper.  'J'he  dofe  is  from  a  dram  to  half  an  ounce  ; 
which  may  be  repeated  twice  or  thrice  a  day. 

V  }  N  U  M  IPECACUANHA,. 
Lor.  J. 
TVine  of  Iptcacuanha, 

Tfkc  of  _ 

The  roo":  of  ipecacuanha,  bruifed,  two  ounces} 

Spanifh  white  wine,  two  pines. 
Digcft  for  ten  day?,  and  rtrain. 

VINUM,  njuJgO   TINCTURA    I  P  K  C  A  C  tJ  A  N  H  JE. 

Edinb. 

JVine,  commonly  called  Titifiure  of  J(>tcacuanh», 

Takc-of 

];(ecacuanba,  in  tiow^er,  one  ounce; 
Spanifti  white  winc,  fifteen  ounces. 
After  three  days  maceration,  let  the  unfture  be  filtrated  for  uft, 
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Both  thefe  wines  are  very  mild  and  fafe  emetics,  and 
equally  ferviceable  in  dyfenteries,  with  the  ipecacuanha 
in  fubftance.  The  common  dofe  is  an  ounce,  more  or 
lefs,  according  to  the  age  and  ilrength  of  the  patient. 

VINUM  RHABARBARI. 
Lond. 
Wine  of  Rhubarb, 

Take  of 

Sliced  rhubarb,  two  ounces  and  an  half  ; 
LelTer  cardamom- feeds,  bruifed  and  hulked,  half  an  ounce  J 
S.!ftron,  two  drams  \ 
S^>an'lflJ  white  wine,  two  pints ^  , 
Proor  fpirit,  h,ilf  a  pint. 
Digeft  for  ten  days,  and  ftrain. 

VINUM  RHEI. 
Editib. 
Rhubarb  Wine. 

Take  of 

Rhuba  b,  two  ounces  ; 

Cornelia  alba,  one  dr  im  ; 

Proof  (piiit,  two  ounces; 

Spanifli  white  wine,  fifteen  ounces. 
Macerate  for  feven  days,  and  Arain. 

This  is  a  warm,  cordial,  laxative  medicine.  It  is  ufei 
chiefly  in  weaknefs  of  the  ftomach  and  bowels,  and  feme 
kir.ds  of  loofenefles,  for  evacuating  the  offending  matter, 
and  ftrengthening  the  tone  of  the  vii'cera.  It  may  be  given 
in  dofes  of  from  half  a  fpoonful  to  three  or  four  fpoon- 
fuls  or  more,  according  to  the  circumftances  of  the 
diforder. 

VINUM  NICOTIAN/E. 

Edinb, 
tobacco  Wtnd. 

Take  of 

Tlie  dried  leaves  of  the  beft  Virginian  tobacco,  one  ounce  ; 
Spaniih  white  wine,  one  pound. 
Macerate  tor  four  days,  and  then  ilrain  the  liquor. 

This  wine  is  a  very  ufeful  remedy  in  the  cure  of  drop- 
fies  and  dyfuries. 
Vol.  III.  F  f 
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VINUM  SCILHTICUM. 

Suec. 
Squill  ffine. 

Take  of 

Dried  fquill,  fliced,  one  ounce  j 

Ginger,  one  dram  ; 

French  white  vvine,  two  pounds. 
Macerate  for  ihree  days,  and  then  Itraiu. 

By  the  wine  eipployed  as  a  menftruum,  the  adVive  pro- 
perties cf  the  fquilis  may  be  readily  extrsdlcd  :  and  in 
feme  cafes  at  leait  the  prefcnt  formula  may  julily  be  con- 
fidered  as  entitled  to  a  preference  over  either  the  accium, 
01  oxymel  (cilia;. 

Re£lified  fpirit  is  the  moft  complete  folventof  vegetable 
matter,  in  the  form  of  oil,  refins,  or  fugar  ;  and  of  the 
parts  of  animals  which  pofTefs  a  peculiar  tafte  and  fmell. 
Its  folution  confifts  of  their  adive  parts  in  their  pureft 
llate,  which  renders  it  preferable  to  water  ;  and  even 
their  colours  are  communicated  to  it  in  the  moll  complete 
manner.  Thefe  colours  may  be  heightened  by  the  ad- 
dition of  fixed  alkali,  though  it  is  apt  to  injure  the  qualities 
of  the  medicine.  The  folvent  power  of  fpirit  is  increafed 
by  volatile  alkali,  but  kflened  by  acids,  unlefs  when 
changed  to  the  dulcified  form. 

TINCTtIRA  ALOES, 

Loud.  Edin. 
TinBure  of  Aloes, 

Take  of 

Socotorlne  aloes,  powdered,  half  an.ounce  ; 
_  Extraft  of  liquoiicc,  an  ounce  and  an  half  j 
Diftilled  water,. 

Proof  fpirit,  of  each  eight  ounces. 
Digelt  in  a  fdnd-ba  h,  now  and  then  fliaking  the  veflel,  unt;l  the 
exiradt  be  diflulved  j  and  then  ilrain. 

In  cafes  where  we  wi(h  for  the  operation  of  the  aloes 
alone,  this  is  perhaps  one  of  the  beft  formula  under 
which  it  can  be  exhibited  in  a  fluid  itate. 
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TINCTURA    ALOES  COMPOSITA. 
Compound  TinElure  ef  Altt^, 

Take  of 

Socotorlne  aloes. 

Saffron,  of  each  three  ounces  j 

Tinflure  of  myrrh,  two  pints. 
Digeft  for  eight  days  \  and  Itrain> 

TINCTURA   ALOES  jCUM    MYRR.HA,  VulgO  ELIXIR. 
PROPR  1  ETAT  J  S. 

Edinh. 

Ti/r&ure  of  Aloes  tvii/i  Myrrh,  commonly  called  Eli»ir  ProprUtattt* 
Take  of 

Myrrh  in  powder,  two  ounces  ; 

Socotorine  aloes,  an  ounce  and  a  half} 

Englifli  faffron,  one  ounce  j 

Redlified  I'pirit  of  wine, 

Propf-lpirit,  (>f  each  one  pound. 
Digett  the  myrrh  with  the  fpirics  for  the  fpace  of  four  days;  then  add 

the  aloes  in  powder,  and  the  faffron  ;  continue  the  digeftion  for 

two  days  longer,  fuffer  the  feces  to  fubfide,  and  pour  oft"  the  clear 

elixir. 

This  medicine  is  highly  recommended,  and  not  un- 
defervedly,  as  a  warm  ftimulant  and  aperient.  It  ftrength- 
ens  the  ftomach,  evacuates  the  inteftinal  canal,  and  pro- 
Tiotes  the  nataral  fecrecions  in  general.  Its  continued  ufe 
has  frequently  done  much  fervice  in  cachedic  and  idteric" 
cafes, •  uterine  obftrudlions,  and  other  fimilar  diforders  ; 
particularly  in  cold,  pale,  phlegmatic  habits.  The  dofe 
may  be  from  twenty  drops  to  a  tea-fpoonful  or  more, 
twice  or  thrice  a  day. 

TINCTURA  ALOES  VITRIOLATa,  'Vu!gO  ELIXIR. PRO- 
PBIETATIS  VITRIOLATUM. 

Edlr,b. 

Kiiriolated  Ttnfiure  of  Aket,  commonly  called  Ekxir  Vitriolic  Prt. 

frietatis. 

Take  of 
Myrrh, 

Soc'itoiinc  ?loes,  of  each  an  ounce  and  an  half  j 

Frgiift  fafti  >n,  one  ounce; 

Spirit  of  vitriolic  ether,  one  pound. 
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Digeft  the  myrrh  with  the  fpirit  for  four  days  In  a  clofe  veflel  5  then 

add  the  faftVon  and  aloes 
Digeft  again  four  days  j  and  when  the  feces  have  fubfided,  pour  off 

the  tin£ture. 

This  tindure  poffefles  the  general  properties  of  the 
preceding. 

TJNCTURA     AROMATICA,  CINNAMOMI  COM- 

POS 1  T  A. 
Eairb. 

Aromatic  T:i:3ure.  or  Compound  TinHure  of  Cinnamon* 

Take  of 

Cinnamon,  fix  drams  ; 

LcflVr  cardamom-feeds,  one  ounce  ; 

Garden  angefica-r  or,  three  drams  j 

Long  p-  pper,  two  drams  ; 

Proof.ffiirit,  two  pounds  and  an  half. 
Macerate  for  feven  days,  and  filter  the  tinflure. 

This  very  warm  aromatic  is  too  hot  to  be  given  with- 
out dilution.  A  tea-fpooniul  or  two  may  be  taken  in 
wine,  or  any  other  convenient  vehicle,  in  languors,  weak- 
nefs  of  the  flomach,  flatulencies,  and  other  fimilar 
complaints. 

T;nCTURA  ASAFOETIDA, 
Tin&ure  of  yljafietida^ 

Take  of 

Afafu-tida,  four  ounces  ; 

RedUrled  fpirit  of  winp,  t'A'o  pints. 
Digf  (1  with  a  gentle  heat  for  fix  d.'ys ;  and  ftraln. 

TINCTURA  ASArOEt  ir;  A, '-c'/.'/^O  TINCTURA  FOETIDA. 

Edii.b. 

TirHure  of  ^f^ftetida,  commonly  called  F«(id  7ir.8ure. 
Take  of 

Afafcetlda,  four  ounces; 

P  .(ftiheii  f^'liit  of  uiiie,  two  pounds  and  an  half. 
Digeft  for  fix  days;  and  Iliain. 

This  tinaure  pcircfTes  the  virtues  of  the  afafcetida 
itfelf;  and  may  be  given  in  dofes  of  from  ten  drops  to 
filty  or  fixty. 
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TINCTURA    AURANTII  CORTICIS. 
Lond, 

Tinflure  of  Oranzi-Peel, 

Take  of 

Freih  orange-peel,  three  ounces  j 

Proof  fpirit,  two  pounds. 
Digefl  for  thiee  days  ;  and  ftrain. 

This  tindlure  is  an  agreeable  bitter,  flavoured  at  the 
fame  time  wiih  t;ie  eiTential  of  the  orange-peel. 

TINCTURA    BALSA  MI  PERUVIAN!. 

Lond. 

Tir.Slurt  of  the  Baljam  of  Peru. 

Take  of 

Balfam  of  Peru,  fouroucces^; 

Reilified  ffirit  of  wine,  one  pint. 
Digeft  until  the  balfam  be  dillblveJ. 

This  tindture  is  at  preiVnt  but  little  employed,  un- 
lefs  in  compofuion,  eiiher  under  this  or  any  other 
form. 

TINCTURA    BALSAM!  TOLUTANU 
Lond. 

TwiJun  of  Balfam  of  Tolu, 

Take  of 

Balfam  of  Tolu,  one  ounce  and  an  half; 
Reftihed  fpirit  of  wine,  one  pint. 
Digeft  uniil  the  balfam  be  diiTolved,  and  /Irain. 

TINCTURA  TOLUTANAv 

£dhl>. 
I'inliure  cf  Tolii» 

TaVeof 

Ualfam  of  Tolu,  an  ounce  and  half ; 
Re£lified  f^  rit  of  wine,  one  pound. 
Digefl  until  the  balfam  be  dillblved  ;  and  then  ftrain  the  tindture. 

This  folution  of  balfam  of  Tolu  pofTeffes  all  the  virtues 
of  the  brilfam  itfelf.  It  may  be  t?.k?n  iiuernally,  with  the 
fevcral  intentions  for  which  that  balfam  is  proper,  to  the 
quantity  of  a  tea-fpoonful.  or  two,  in  any  convenient 
vehicle.  Mixed  with  the  plain  fyrup  of  fugar,  it  forms 
an  elegant  balfamic  fyrup. 
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TINCTURA    BENZOES  COMPOSITA. 
Loud. 

Compound  1"w£lui  e  of  Beiizok. 

Take  of 

Uenzoin,  ihiee  ounces ; 

Siorax,  flraiDcd,  two  ounces  , 

Ba!Aim  of  ToIj,  one  ounce  ; 

Socotoiine  alots,  ba  f  an  ounce  : 

Rcdlified  fjiiric  of  wine,  two  pints. 
Digtft  with  a  gentle  heat  for  three  days,  and  ftraiu. 

TINCTURA  BEKZOIKl  COMPOSITA,  VulgO  BALSAMUM 
TRAUMaTICUM. 

Edirif>. 

Gompcun.i  Tln^un  of  Bciincin,  commonly  called  IraumatU  Bal/ain, 
T?!ce  of 

Bcnzjin,  three,  ounces  ; 

r)  iifani  of  f'cru,  two  ounces  j 

I  lepa- ic  ali'f  s,  half  an  ounce  ; 

I'i.'-ftifisd  fpirit  of  wine,  two  poun<is. 
D't;eft  them  in  fand-heat  for  the  fpace  of  ten  days,  and  tlien  ftralji  the 

bdlfarn. 

The  compound  tinfture  of  bcrzoin  or  traumatic  balfam, 
Hands  highly  recommended,  externally,  forcieanfing  and 
healing  wounds  and  ulcers,  for  difcuffing  cold  tumours, 
allaying  gouty,  rheumatic,  and  other  old  pains  and  aches  ; 
and  likewife  internally,  for  warming  and  ftrengthening 
the  ftomach  and  inteftines,  expelling  flatulencies,  and 
relieving  colicy  complaints.  Outwardly,  it  is  applied  cold 
on  the  p^rt  with  a  feather  ;  inwardly  a  few  drops  are  taken 
at  a  time,  in  wine,  or  any  other  convenient  vehicle. 

TINCTURA  CANTHARIDIS. 
Lend. 

TmSlure  of  the  Spar.tp}  F'y. 

Take  of 

Bruifed  csnthi.-'ides,  two  drams; 

Cochineal,  powdered,  half  a  dram  ; 

Proof- fpirit,  one  pint  and  an  half. 
Divert  for  eight  days,  and  ftrain. 

EJinL 

Take  of 

CantbariJes,  one  dramj 
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Proo^fpirlt,  one  pocnd. 
Digeil  ior  tour  days,  and  (train  through  paper. 

The  ufual  dofe  of  ihefe  tinflures  is  from  ten  to  twenty 
drops,  which  may  be  taken  in  a  glafs  of  water,  or  any 
otlicr  more  agreeable  1  qaor,  twice  a  day  ;  and  inceafeJ 
by  two  or  three  drops  at  a  lime,  according  to  the  elTedt. 
The  tincture  of  cantharides  has  of  late  been  highiy  cele- 
brated as  a  fuccefsful  remedy  in  diabetic  cafes. 

TIMCTURA  CARDAMOMl. 
L'.'tid, 

Ti:ifl:ii  e  ef  Cardamom, 

Take  of 

Le'for  C3rd3m^n>-''(e.'1s,  hulked  and  b  uifed,  three  ounctsj 
Pri-of  fpirit,  two  pints. 
D  gs  t  for  tii^ht  <ijys,  «nd  Hraln. 

Edlnb. 

Takf  of 

LcTt  cardamom  feeJs,  four  ounces  ; 
Pri>of-(p.r)t,  two  pounds  aTa  an  half. 
Wacerata  for  eight  dayf,  ».na  ikain  thio'igh  paper. 

Tindure  of  cardamoms  has  been  in  ufe  for  a  confiderable 
li:ne.  It  is  a  pleafant,  warm  cordial ;  and  may  be  taken, 
along  with  any  proper  vehicle,  in  dofes  of  from  a  dram 
to  a  fpoonful  or  two. 

TINCTURA    CARDAMOMl  GOMFOCITA. 
hand. 

Compound  TinSure  ef.  Cardamom, 

Take  of 

j^tfler  cardam-  m- feeds,  hulked. 
Caraway-feeds, 

Cochineal,  ea  h,  powdend,  two  drams  j 
Cinaam  in   bii.ifed,  ha'f  an  ounce  j 
Raifiii-,  ftoned,  foar  ounces  ; 
Proor-fj  iii'.,  iwo  pints. 
Diyell  for  lo'jrteen  days,  and  firain. 

Tills  tinftiire  contains  fo  fnall  a  proportion  cf  carda- 
moms to  be  hardly  emiLlvid  to  derive  itb  name  Irom 
that  article. 
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TINCTURA  CASCARILL^. 

Land. 

TmSlure  cf  Cafcarilla. 

Take  of 

The  baik  of  cafcarilla,  powdered,  four  ounces; 
Proof-fpitit,  two  pints. 
Digeft  wid»  a  gentle  heat  for  eight  days,  and  ftraia. 

This  tindure  may  be  employed  to  anfwer  mofi:  of  thofe 
purpofes  for  which  the  bark  itfelf  is  recomn;ended. 

TINCTURA    CASTOR  EI. 
L'.nd. 
Tii.'EIuu'  of  Caflor. 

Take  of 

Ruflia  caftor,  powdered,  two  ounces  j 
Proof-fpirit,  two  pints. 
Digeil  for  ten  days,  and  ftraln. 

Edir.b. 

Take  of 

JRuHia  caftor,  an  ounce  and  a  half ; 
Rectified  fpiiit  of  wine,  one  pound. 
Dige.l  them  for  fix  days,  and  afterwards  drain  off  the  liquor. 

The  tinilure  of  caftor  is  recommended  in  moft  kinds 
of  nervous  complaints  and  hyftcric  diforderi  ;  the  defd  U 
from  twenty  drops  to  forty,  fifty,  or  moi'Si 

TINCTURA    CASTOREI  COMPOSITA, 

Editib. 

Compound  Tinfiure  of  Cajicr, 

Take,  of 

Ruflian  caftor,  one  ounce  ; 

Afflfas'-ida,  half  an  ounce  \ 

Spirit  of  ammonia,  one  pound. 
Digeft  for  fix  days  in  a  ciole-ltopped  phial,  and  ftraln. 

This  compofition  is  a  medicine  of  real  efficacy,  par- 
ticularly in  hyfterical  diforders,  and  the  feveral  lymptoms 
which  accompany  them, 

TINCTURA  CATECHU. 
Lord. 
Tinciure  of  Catechu, 

Take  of 
CatechU)  three  ounces ; 
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cinnamon,  bruifed,  two  ounces  ; 
Proof-fpirir,  two  pints. 
Dlgeft  for  three  days,  and  ftrain. 

TINCTURA    CATECHU,  'VuIgO  TINCTURA  JAPONICA. 

Eamo. 

T'mSture  of  Catechu,  commonly  called  yafonic  Tin^urt. 
Take  of 

Jnfpiffated  juice  of  catechu,  three  ounces} 
Proof-fpirir,  two  pounds  and  a  hajk 
Digeft  for  eight  days,  and  ihzin. 

This  tinfture  is  of  fervice  in  all  kinds  of  defluxionsj. 
catarrhs,  loofeneffes,  uterine  flaxes,  and  other  diforders, 
where  mild  artringent  medicines  are  indicated.    Two  or 
three  tea-fpoonfuls  may  be  taken  every  now  and  then, 

TINCTURA    CINNAMOMU  ' 
Lond, 
TmBure  of  Cl/inamcn. 

Take  of 

Cinnamon,  bruifcd,  one  ounce  and  an  half ; 
Proof- fpirit,  one  pint. 
Digeft  for  ten  days,  and  ftrain. 

Take  of 

Cinnamon,  three  ounces ; 

Proof-fpirit,  two  pounds  and  a  halfi 
Macerate  for  eight  days,  and  firaln. 

The  tinfture  of  cinnamon  polTefies  the  rcftringent  vir- 
tues of  the  cinnamon,  as  well  as  its  aromatic  cordial  onesi 

TIKCTURA    CINNAMOMI  COMPOSXTA, 

Lo/iJ. 

Compound  TinBure  of  Cinnamon 

Take  of 

cinnamon,  bruifed,  fix  drams ; 

LefTer  cardamom-feeds,  hu/ked,  three  drams  5 

Long  pepper, 

Ginger,  of  each,  in  powder,  two  drams  5 
Proof-fpirit,  two  pints. 
Dig^eft  for  eight  days,  and  ftrain. 


6.sS  PHARMACY. 

From  the  diiFerent  articles  which  this  tinflure  contains, 
it  miiit  neceffarily  be  of  a  more  hot  and  fiery  nature  than 
the  lorraer. 

TINCTURA  COLUMBjE. 
Land. 
'Itn&ure  cf  Columba. 

Take  of 

Colomba  root,  powrJered,  two  ounces  and  an  half ; 
Pioof-fpiiic,  tAO  piiits. 
Digeft  for  eighc  days,  and  ilrain. 

Edinh, 

Take  of 

Colcmba  ro^t,  powdered,  two  ounces ; 
Proof-fpirit,  two  pounds. 
Dig'  ft  for  e'ght  days,  and  ftrain. 

This  tinfture  may  be  advantageoufly  employed  againft 
bilious  vomitings,  ai,d  thoi'e  difF^rer  t  ilomachic  ailments, 
in  which  the  columba  has  been  found  uleful. 

TINCTURA   ClNCHONiE,  yfx'f  CORTICIS  PER.UV1ANI. 

Lund 

TmBu  t  of  Peru-vian  Bark. 

Take  of 

Peruvian  bark,  powdered,  fix  ounces  j 
Proof-fpirit,  two  pints 
Digeft  with  a  gentle  heat  for  eight  days,  and  ftrain. 

TINCTURA    COFTICIS  PERUVIANI. 
Edi-.b. 

'tinSlure  of  Peruvian  Bark, 

Take  of 

Peruvian  bark,  four  ounces; 

Proof  (pirit,  two  pounds  and  a  half. 
Digeft  for  ten  days,  and  ftrain. 

This  tiriflure  may  be  given  in  dofes  of  from  a  tea- 
fpoon^ul  to  half  an  ounce,  or  an  ounce,  according  to  the 
difFercn;  purpofes  it  is  intended  to  anfvver. 

TINCTURA   CINCHONA,  Jtve  CORTICIS  PERUVIANI 

COM  POSITA. 
Lctidm 

Compound  Ttr.^urt  of  Peruvian  Bark, 

Take  '^f 

Peruvian  baik,  powdered,  two  ounces ; 
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Exrerior  peel  of  Seville  oranges,  dried,  one  ounce  and  an  half- 
Virginia:)  fiiake-root,  bruileJ,  three  drams  j 
Saffron,  one  dram  j 
C(  chine  i),  powde:ed,  two  fcniples  j 
Hroo:-lpirit,  twenty  ounces. 
Dig;ft  for  fourteen  days,  and  flrain. 

As  a  corroboant  and  ftomachic  it  is  given  in  dofes  oftwo 
or  three  drams  :  but  when  employed  for  the  cure  of  inter- 
mittents,  it  muft  be  taken  to  a  greater  extent. 

TINCTURA    CINCHONjE,  /^i;?  CORTICIS  PERUVIAN! 

A  M  MONIATA. 
Loud. 

jimmitt'uted  Twilure  of  Peruvian  Bark, 

Take  of 

Peruvian  bark,  poAfd^red,  four  ounces ; 
Compound  fpiric  of  ammonia,  two  pints. 
Digcit  them  in  a  ciofe  velTel  for  ten  days,  and  ftraln. 

This  compoiJtion  feems  unneceffary. 

TINCTURA  CROCI. 

Edinb. 
TinBure  of  Saffron, 

Take  of 

linglifh  fjfFron,  one  ounce  j 
Pioof'-fpirir,  fifteen  ounces. 
After  digefting  them  for  five  days,  Jet  the  tindure  be  ftralned  through 
paper, 

TINCTURA    FERRI  MURIATI. 

Lo':d. 

TinHure  of  Muriatcd  li  on. 

Take  of 

T  he  ruft  of  iron,  half  a  pound  ; 
Muriatic  acid,  three  pounds  ; 
Redlified  (pirit  of  wir»e,_thrtfe  pints. 

Pour  the  muriatic  ac  d  on  the  ruft  of  iron  in  a  glafs  vefTcl  ;  and 
/hake  th--'  mixture  now  and  then  during  three  days.  Sttt  it  by 
that  the  feces  may  lubfide  ;  then  pour  off  the  llqu  )r  ;  evaporate 
this  to  one  pint,  and  when  cold,  add  to  it  the  vinous  Iplrit. 

TINCTURA    FERRI,  vulgo  TINCTURA    MART  IS, 

Edinh. . 
Tiii&ure  of  Iron, 

Take  of  • 

The  fcales  ©f  iron,  purified  and  powdered,  three  ounceij 
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Muriatic  atid,  as  much  as  is  fufficient  to  diflolve  the  powder. 
Digeft  with  a  gentle  heat;  and  the  powder  being  diflblved,  add  (ft 
redlified  fpirit  of  wine  as  much  as  will  make  up  the  whole  liquor  two 
pounds  and  a  half.  . 

From  ten  to  twenty  drops  of  either  of  the  tinftures  majr 
be  taken  twice  or  thrice  a  day,  in  any  proper  vehicle. 

TINCTURA    FERRl    A M MON I A C A L  I S , 
Ammoniac  Tm&ure  of  Iron, 

Take  of 

Ammoniacal  iron,  four  ounces  j 

Proof  fpirit,  one  pint. 
Digeft  and  ftrain. 

This  is  the  old  t'mllura fiorum  martialtum. 

TINCTURA  GALBANI. 

TinElure  of  Galbanum. 

Take  of 

Galbanum,  cut  in  fmall  pieces,  two  ouuccs  ; 
Proof-fpirit,  two  pints. 
Digelt  with  a  gentle  heat  for  eight  days,  and  drain. 

This  tindlure  may  be  fuccefsfully  employed  in  cafes  of 
flatulence  and  hyfteria,  where  its  ertecls  are  immediately 
required,  particularly  with  thofe  who  cannot  bear  afa- 
fecida. 

TINCTURA    GENTIANS,  COMPOSITA. 
Land. 

Compound  TiiiBure  of  G ent'tau. 

Take  of 

Ger.tian  rf^ot,  fliced  and  bruifed,  two  ounces ; 
Exteriir  dried  peel  of  Seville  oranges,  one  ounce  ; 
Lelfer  cardamom  f-  eds,  hufked  and  bruifed,  hjlf  an  ounce  j 
Proof-fpirit,  two  pints. 
Digeft  for  eight  days,  and  ftrain. 

TINCTURA    AMAKA,^ve    GENTIAN^E  C0MP0S!TA> 
'VrljO    ELIXIR    STOMACH  I  CUM. 
EdlrJ'm 

BUtir  TinElure,  or  Compour.d  TinHure  of  Gentian,  commonly  called 

Siomachic  Elixir, 

■Take  of 

Gentian  root,  two  ounces  : 
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Sevlli*  orange-peel,  dried,  one  ounce  j 
Canella  alba,  hilf  an  ounce  j 
Cochineal,  half  a  dram  j 
Prnof-fp'rit,  two  pounds  and  a  Iialf. 
Macerate  for  four  daysj  and  Arain  through  paper. 

Thefe  are  very  elegant  fpirituous  bitters. 

TINCTURA    GUAIACI,  -vulgo  ELIXIR  GUAIACINUM. 

Ed'mb. 

TirBure  of  Gualacum,  comnnonly  called  Elixir  of  Guaiacum, 
Take  of 

Gum  gua'a^^um,  one  pound  ; 

Re(flified  i^jirit  of  wine,  two  pjunds  and  a  half. 
Digeft  for  ten  dajs,  and  ftrain. 

TINCTURA  GUAIACI. 

LonJ. 
TinBurc  of  Guaiacum. 

Take  of 

Cum  guaiacum,  four  ounces ; 

Compound  fpirit  of  atimonia,  a  pint  and  a  half. 
Digelt  for  three  djys,  and  flrain. 

TINCTURA    GUAIACI    AMMONIATA,    njulgo  ELIXIR 
GUAIACINUM  VOLATILE. 
Edinb. 

^mmsniaeed  Tin£Iure  of  Guaiacum,  commonly  called  Volatile  Elixir  tf 

GuAacum,  ' 

Take  of 

t>um  guaiacum,  four  ounces  ; 

Diftiiled  oil  of  falfjfras,  half  a  dram  ; 

Spitif  of  ammonia,  a  pound  and  a  half. 
Macerate  for  fix  days  in  a  dole  veff;;!,  and  ftrain. 

Thefe  are  very  elcc;ant  and  efficacious  tinftures  ;  the 
volatile  fp'rit  excellently  difrd  /ing  the  gum,  and  at  the 
fame  time  promoting  its  medicinal  virtue.  In  rheumatic 
cafes,  a  tea,  or  even  table,  fpoonful,  taken  every  morning 
and  evening  in  any  convenient  article,  particularly  in 
milk,  has  proved  of  fingular  fervice. 

TINCTURA    HF.LLEBORI  NIGRI. 
Lend. 

Ttn£ittre  of  Bluck  Hellebore. 

Take  of 

Black  bellsbore-root,  in  coarfe  powder,  four  ounces  j 
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Cochineal,  powdered,  two  fcruples ; 
Froof-fpirit,  t*o  pints. 
DigeA  with  a  gentle  heat  for  eight  days,  and  fliain. 

TINCT0RA   MELAMPODIl,  yz'L'f    HELLEBORI  NIGRI. 

Edinb, 

TinBure  of  Melamj>odium,  or  S/ack  Hellebore, 

Take  of 

Black  hellebore  root,  four  ounces  j 
Cochineal,  f-alf  a  dram  ; 
Proof-fpirit,  two  pounds  and  a  half. 
Digeft  for  eight  days,  and  filter  ihr  tinfture  through  paper. 

This  tindure  has  been  found,  from  experience,  par- 
ticularly lerviceable  in  uterine  obRruSion.'^  ;  in  fangu'wie 
conrtitutions,  where  chalybeates  are  hurtful,  it  feldom 
fails  of  exciting  the  menftrual  evacuations,  and  removing 
the  ili  confequences  of  their  fuppreffion.  A  tea-fpoonful 
of  the  tindure  may  taken  twice  a  day  in  warm  vyater^  or 
any  other  convenient  vehicle. 

TINCTURA  JALAPII. 
Lond, 
tinSure  of  Jalaps 

Take  of 

Powdered  jalap  root,  eight  ounces  ; 
Proof-fp'rit,  two  pints. 
Digeft  with  a  gentle  heat  for  eight  days,  and  ftraia. 

TINCTURA  JALAP^ffi, 

Edinb. 
TinBure  of  Jalap. 

Take  of 

Jal.ip,  in  coarfe  powder,  three  ounces  ; 
Proof- Ipirit,  litiecii  ounces 
Digelt  them  for  tighi  days,  and  ftrain  the  tinflure. 

TINCTURA  KINO. 
Edinb. 
TinBurt  of  Gum  Kim, 

Take  of 

Gum  k'no,  two  olinces  ; 

^'roof-fpiiit,  a  pound  and  an  ha'f. 
Digeft  eight  days,  and  kraia.  ( 

«s 
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This  is  one  of  the  beft  forms  under  which  it  can  be 
exhibited  in  obllinate  diarrhoeas,  and  in  caies  of  lienteria. 

SPIRITUS    LAVENDUL^  COMPOSITA. 
Compound  Spirit  of  Lavender, 

Take  of 

Spirit  of  lavender,  three  pints; 
Spirit  of  rofemaiy,  one  pint  j 
Cinnamon,  bruiifd, 

Nutmeg;,  bruifed,  of  each  half  an  ounce  j 
Red  faunders,  one  ounce. 
Digeft  for  ten  days,  and  ftrain. 

SPIRITUS    LAVENDUL^  COMPOSITUS. 
Lorid. 

Compound  Spirit  of  Lavender, 

'  Take  of 

Simple  fpirit  of  laveni^er,  three  poixnds  } 
Simple  I'pirit  of  rolemai),  one  pound  j 
Cinnamon^,  one  ounce  ; 
Cloves,  two  drams ; 
Nutmeg,  half  an  ounce  ; 
Red  faunders,  three  drams. 
Macerate  feven  day?,  and  ftrain. 

Thefe  fpirits  are  grateful  reviving  cordials,  and  hare 
been  long  holden  in  great  eileem,  under  the  name  of  Palfy 
Drf  ps,  in  all  kinds  of  languors,  vv«alcnefs  of  the  nerves, 
and  decays  o^  the  aged. 

TIKCTURA  MOSCHI. 
TuiHure  of  Mufk. 

Take  of 

Mu/k,  two  drams; 

Reftified  fpirit  ot  wine,  one  pound. 
Di^cft  for  ten  days,  and  Itrain. 

TINCTURA  MYRftHJE. 
Lond,  ■ 
Tinfiure  of  MyrrA, 

Take  of 

JVfyrrh,  bruifed,  three  ounces ; 

Procf  fpiiit   a  pint  and  an  half ; 
'    Reflified  fpirit  of  wine,  half  a  pint. 
Digeft  with  a  gentle  li«at  for  eight  days,  and  ftrain. 
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TINCTURA  MYRRHJE* 

Edlr.b. 
Tic&ure  of  Myrrh, 

Take  of 

Myrrn,  three  ounces: 

Proof"-fDirirs,  two  pounds  anfi  a  half. 
After  digeftion  for  len  dayf,  ftrain  off  the  t!n£lure. 

Tincture  of  myrrh  is  recommended  internally  for  warm- 
irg  the  habit,  ftren^^ihening  the  fol'ds,  opening  obftruc- 
tions,  and  refjfting  putrefadlion.  The  dofe  is  from  fifteen 
drops  to  forty  or  more. 

TINCTURA  CPU. 

L:rd 
UnSiure  of  Opium. 

Take  of 

Hard  purified  opium,  powdered,  ten  drams ; 
Trocif-lpirir,  ot.e  pint. 
Di^eft  t>  r  cen  days,  and  ftrain. 

TINCTURA   OPII,  /i-je  THEBAICA,  'VulgO  LAUDANUM 

L  1  QJJ  I  DU  M. 

Ed'tnb. 

Tindure  of  Ofium,   or   Thebaic  Ti>;nure,   commonly  called  Dquid 

Laudanum. 

Take  of 

Opium,  two  ounces  ; 

Proof-fpirit,  two  pounds. 
Dlgeft  four  days,  and  llraiu  off  the  tlnflure. 

TINCTURA   OPII  CAMPHORATA, 
Land, 

Camphorated  tinSure  of  Opium. 

Take  of 

Hard  purified  opium, 
Flowers  iif  benroin,  of  each  one  dram  ; 
Camphor,  two  I'crup les  ; 
Oil  of  anifeed,  one  dr3ro  ; 
Proof-fpirit,  INO  pints 
Digcft  for  ten  days,  and  ftrain. 

TINCTURA   OPII    AMMOMATA,  'VuIgO  ELIXIR 
P  A  RECC  RICU  M. 

j^mmoniated  Tin^Iuie  cf  Opium,  cpoimonlj  iilkd  FartgorU  Elixir. 
Take  of 

Acid  of  benzoin, 
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Englifh  faft'ron,  of  each  three  drams  ;  . 
Opium,  '.wo  drams  ; 
Diftilied  oil  of anife  ds,  ha'f  a  dram; 
Spirit  of  ammonia,  fixtetii  ounces. 
Djgell  four  days  in  a  cijfe  veile!,  and  (train. 

This  tindlure  ccntributes  to  allay  the  tickling  which 
provokes  frequent  coughing  ;  and  at  the  fanie  time  is 
fuppoffd  to  open  the  breail,  a«d  give  greater  liberty  of 
breathirg  :  the  opium  procures  a  temporary  relief  from 
the  fymptoms,  while  the  other  ingredients  tend  to  remove 
t  ie  cacfe,  and,prevenc  their  return.  Ic  is  given  to  childrea 
againft  the  chinccugh,  &:c.  in  dofes  of  from  five  drops  lo 
twenty  ;  to  adults  from  twenty  to  an  hundred. 

TJNCTURA  RHABARBARI, 

Lo>:d. 

TlnBure  of  R/iubarb, 

Take  of 

Rhubarb,  fliced,  two  ounces } 

LefTer  cardamom  feeds,  bruifed,  half  an  ounce  j 

Safi'ron,  two  diams  j 

I'ro  f-fpirit,  tao  pints. 
Di^eft  fur  ei^^hc  diysi  and  Araln. 

TINCTURE  RHBJ, 
Edkb. 
Tin^uti  of  Rbubarh, 

Take  of 

Rhubarb,  three  ounces ; 
LefTer  cardamom  feeda,  half  an  o'incc  j 
Frojf  fjirit,  two  pounds  and  a  half. 
•  Digcll  iot  fsven  dnys,  and  ftrain. 

TJNCTURA    RHABARBARI  COMPOJITA, 
L  nd. 

Compound  Tin"ure  of  Rhuharb, 

Take  of 

Rhubarb,  flicfd,  two  ounces  j 

Cirg-.r,  powdeicl, 

Sartron,  cac'i  two  drams  ; 

Liquoi ir.e-root,  bruifed,  half  an  ounce  ; 

Didil  ea  water,  one  pint ; 

Proof  fpirit,  twelve  ounces  by  meafure. 
Pigfrt  for  fourteen  days,  and  lUiin. 
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TINCTURA    RHEI  AMARA. 

Edit:b. 

Bitter  Tir.a-Me  of  Rhubarb. 

Take  of 

Rhubarb,  two  ounces  ; 

Centisn-root,  half  an  ounce  ; 

Virginian  fnakc-root  one  drani ; 

Pioof-lpirit,  two  pounds  and  a  ha'f. 
Digeft  for  fevcn  dajs,  and  ilrain. 

TtNCTURA    RHEI  DULCIS. 
Edinb. 

Siveet  Tir.£iure  of  Rhnbarb. 

It  is  made  by  adding  to  the  ftrained  lindiure  of  rhubaib,  four  ounces  of 
fugar-canJy. 

All  the  foregoing  tinftures  of  rhubarb  nre  defigned  as 
ficrnachics  and  ccrrobor;uus,  as  w?  ll  as  pyrgatives.  In 
Wi:knefie9of  the  ftomach,  mdigelLion,  laxity  of  the  in- 
teftines,  diariiiccas,  colic,  and  other  fimilar  complaints, 
thefe  medicines  are  frequently  of  great  fervic'e. 

TINCTURA  RHEI  CUM  ALOE,  VulgO  ELIXIR  SACRUM. 

Eiiinb. 

Tlrflure  of  Rhubarb  witb  yiUes,  comaionly  called  Sacred  Elixir. 
Take  of 

Rhubarb,  ten  drams; 

Socotorine  aloes,  fix  drams  ; 

Leffcr  cardamom  leeds,  hdlfan  ounce; 

Proof-fpirit,  two  poui  ds  and  a  half. 
Cigeft  f(r  feven  days,  ano  ftr^in. 

This  preparation  is  very  much  employed  as  a  warming 
cordial  purge. 

TINCTURA    SABINE  COMPOSITA. 
Loud, 

Compound  TitiElure  rf  Savin. 

Take  of 

Exttaft  of  favin,  one  ounce  ; 

Tinfture  of  caftor,  one  pint ; 

Tintfure  of  myrrh,  hult  a  |int. 
Digeft  til/  the  cx!ra£t  of  favin  be  diflblved,  and  then  ftrain. 

This  preparation  may  be  i;iven  in  dofes  of  from  five 
drops  to  twenty  or  thirty,  or  more,  in  penny-royal  water, 
or  any  other  luitabie  vehicle. 
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T  I  N  C  T  U  R  A    S  C  /  L  L  -  T. , 

LorJ. 
Tln^ure  of  Squill, 

Take  of 

Squiils,  fre/h  drieJ,  four  ounces; 
Proof  fpi:i:,  two  pints. 
Di^eft  for  eight  days,  and  pour  off  the  liquor. 

TINCTURA  SENN^, 
Lottd. 
TinSlure  of  Settna, 

Take  of 

Senna,  one  pound  ; 

Canaway-feciis,  bruifed,  one  ounce  and  an  hilfj 
Leffer  cardamoai-feeds,  bruifed,  half  an  ounce) 
Raifins,  ftoned,  fixteen  ounces } 
Fr.'Oi  fi'irh,  ons  jja^loii, 
Dijjeil  fot  fourteen  d.\ys,  and  Arain. 

TJNCTURA   SENN^    COMPOSlTAi  VuI^O  ELIXIR 

SALUTIS. 

U 

Editib. 

Compound  TinSfure  of  Serna,  commonly  ^called  Elixir  of  Health, 
Take  of 

Senna  leaves,  two  ounces  j 

Jalap  rope,  one  oun'  e  i 

Coriander  feeds,  half  an  ounce  j 

Proof  fpirit,  three  j^ounds  and  half. 
Digcit  fir  feven  daNS,  and  to  the  rtraincd  liquor  add  four  ounces  of 

fiigar-caiidy. 

Both  thefe  tinfiures  oftentimes  relieve  flatulent  com- 
plaints and  colics,  where  the  co:nmon  cordials  have  little 
elFeifl :  the  dote  is  from  one  to  two  ounces. 

TINCTUK.A  SERPENTARIjB. 
Lond, 
'T'lrBure  of  bnake  rco'. 

Take  of 

-  Virginian  fnake  root,  three  ounces  ; 
Proof- fp'rii,  two  pints. 
Digeft  for  e.ghc  days,  and  llrain. 

EJinb, 

Tak'^  "f 

Virginian  fnake  root,  two  ounces  5 
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C^chineil,  one  dram  ; 
Proof- (p  rit,  twn  pounds  and  a  half. 
Digeft  tor  four  days,  and  then  llraln  the  tindiure, 

.  This  tinfture  may  be  taken  to  the  quantity  of  a  fpoonful 
or  more  every  five  or  fix  hours  ;  and  to  this  extent  it  often 
operates  as  a  uieful  diaphoretic. 

TINCTURA  VALERIANA. 
Lend. 
Tin£iure  of  Valerian. 

Take  of 

']  he  toot  of  wild  valeiian,  in  co»ie  powder,  fonr  ounces  j 
Pro  f-lpifir,  two  pints. 
Cigeft  with  a  gentle  heat  for  eight  days,  and  ftrain. 

This  tincture  proves  of  a  deep  colour,  and  confiderably 
ftrong  of  the  valerian,  though  it  has  net  been  found  to 
anfwer  (o  well  in  the  cure  of  epileptic  diforders  as  the  root 
in  fubrtance,  exhibited  in  the  form  of  powder,  or  bolus. 
The  dofe  of  this  tincture  is  from  half  a  fpoonful  to  a 
fpoonful  cr  more,  twice  or  thrice  a  day. 

TINCTURA    VALERIANAE  AMMOMIATA, 
Lontt, 

jimmomattd  UnElurc  of  Valtr'tatit 

Take  of 

The  root  of  wild  valerian,  in  cojrfe  powder,  fourounceij 
Compound  fpirit  of  ammonia,  two  pints. 
Digeft  for  eight  days,  and  ftrain. 

TINCTURA  VALERIANA    AMMONIATA,  fVulgO  TINC- 
TURA  VALERIAN\ffi  VOLATILIS, 

E(t  t.b. 

jimmon'iated  Tir.Siure  of  Valerian,  commonly  called  Volatile  Tin&urt 

cf  Valerian. 

Take  of 

Wild  va'erian  roof,  two  ounces ; 

Spivit  of  ammonia,  one  pound 
Macer.iie  for  fix  days  in  a  c  ole  veflii,  and  flrain. 

The  dofe  may  be  a  tea-fpoonful  or  two. 

TINCTURA   VERATRI,  Jjve   HELLEBORl  ALBI. 

f^dinb. 

TinEluKe  of  Veratrum,  or  fVhlte  Hellebore, 

Take  of 

White  hellebore  root,  eight  ounces  \ 
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Proof-fplrit,  two  pounds  and  a  half. 
Digeli  them  logeiber  tor  leu  days,  and  filter  through  paper. 

This  tindure  is  fc  metimes  ufed  for  acuating  cathartics, 
&c.  and  as  an  emetic  in  apopledlic  and  maniacal  diforders. 
It  may  lilcewife  be  fo  managed  as  to  prove  a  powerful  al- 
terative and  dtobftruent,  in  cafes  where  milder  remedies 
have  little  efFeft  ;  but:  a  great  deal  of  caution  is  requilice 
in  its  ufe  :  the  dofe,  at  firft,  ought  to  be  only  a  few  drops ; 
if  confiderable,  it  proves  violently  emetic  or  cathartic. 

ACIDUM    VITRIOI.I    AROMATICUM,    mulgO  ELIXIR 
ELIXIR  ACIDUM. 

Edr.h. 

Aromatic  AM  of  Vitirol,  commonly  called  Acid  Elixir  of  Vitriol. 
Take  of 

Rrif^ified  fpirit  of  wine,  two  pounds  ; 
Drop  into  it  by  little  ;ind  little  fix  .unces  of  ritrioPc  ac'd  ;  digeft  the 

mixture  with  a  very  gc.t  e  heat  in  a  clofe  vsliei  tor  three  days, 

and  then  add  cf 

Cinnamon,  an  ounce  and  a  half; 

Ginger,  one  ounce. 
Digefl  again  in  a  clof:  vefTel  tor  fix  days,  and  then  filter  the  tinflure 

throuj;h  paper  in  a  giafs  funnel. 

This  is  a  valuable  medicine  in  weaknefs  and  relaxations 
of  the  ftomach,  and  decays  of  conftitution,  particularly  in 
thofe  which  prcceed  from  irregularities,  which  are  ac- 
companied with  flow  febrile  fyni|;t  .)ins,  or  which  follow  the 
fuppreCioa  of  intermittents.  It  frequently  fucceeds  after 
bitters  and  aromatics  by  themfelves  had  availed  nothing.  * 

SPIRITUS    ^THERIS    VITRIOLICI  AROMATICUS, 
<VulgO   ELIXIR    VITRIOLI  DULCE. 

Edinb. 

Aromatic  Sftrit  of  VitrKlic  Ether,  commonly  called  Swec-  Elixir  of 

Vitriol. 

This  is  made  of  the  fams  aromatics,  and  in  the  fame  manner  as  the 
tindtura  aromatica ;  except  that,  in  the  place  of  the  vinous  fpirit, 
fpirit  of  vitriolic  ether  is  employed. 

This  is  defigned  for  perfons  whofe  ftomachs  are  too 
weak  to  bear  the  foregoing  acid  elixir  ;  to  the  tafte  it  is 
gratefully  aroaiatic,  without  any  perceptible  acidity. 

7 


670  PHARMACY. 

TINCTURA  ZINZIBERIS. 

Lo  J. 
Tinnure  of  G'wgir, 

Take  of 

Ginger,  powdered,  two  ounces  j 

Proiif-fpirit,  two  poundb, 
Ditjell  in  a  gentle  heat  for  eight  days,  and  (train. 

This  fimple  tindure  of  ginger  is  a  warm  cordial,  and 
Is  rather  intended  as  a  ufeful  addition,  in  the  quantity  of 
a  dram  or  two,  to  purging  mixtures. 

TINCTURA  COLOCYNTHIDIS. 

Suec. 

I'lnEiure  of  dlocynth. 

Take  of 

Colocynth,  cut  fmall,  and  freed  from  the  feeds,  one  ounce  ; 

Anifeed,  one  dram  ; 
Proof- fpirit,  f)urteen  ounces. 
Macerate  tor  three  days,  and  (train  through  paper. 

In  this  tinfture  we  have  the  adive  purgative  power  of 
the  colocynth. 

TINCTURA    qjJ  ASSISE. 
Suec. 

Ttr.llure  of  ^a£ta. 

Take  of 

Qua(tia,  bruifed,  two  ounces ; 

Pioof-fplrit,  two  pounds  and  an  half. 
Dtgeit  for  three  days,  and  then  (train  through  paper. 

Under  this  form  it  may  be  advantageoufly  employed 
for  anfwering  diiFerent  purpofes  in  medicine. 

TINCTURA  LACC/E. 
Suec. 
TinSIure  of  Lac. 

Take  ©f 

Gum  lac,  po>*"^ered,  one  ounce; 

Myrih,  three  drams ; 

Spirit  of  fcurvy-grafs,  a  pint  and  an  half, 
rigeft  in  a  fand-heat  for  three  days ;  after  which,  flraln  off  the  tindurs 

for  ufe. 

This  tinfture  is  principally  employed  for  flrengthening 
the  gums,  and  in  bleedings  and  fcorbutic  exulcerations  of 
them. 
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TlNCTURA    NUCIS  VOMICiB, 
Rfs. 

Tinciu  e  of  Nux  Vomica^ 

Take  of 

Nux  vomica,  an  ounce  and  an  half  j 
Proof-fpirit,  two  pounds 
Digeft  for  fome  days,  and  then  ftrain  it. 

The  nux  vomica,  a  very  aclive  vegetable,  has  of  late 
been  intf-oduced  inco  pradice  for  the  cure  of  intermittents 
and  of  contagious  dyfentery. 

TINCTURA  SUCCJNI. 
Suec. 
TihEIure  of  Amber. 

Take  of 

Yellow  amber,  powdered,  one  ounce; 
Vitriolic  eiher,  four  ounces. 
Diijeft  for  three  days  in  a  vefTel,  accurately  dofcd,  fre>juentlj|  Aaklng 
the  vefiel,  and  after  this  ftrain  through  paper. 

This  tindure  has  been  recommended  in  a  variety  of 
afFetlionf,  particularly  thofe  of  the  nervuus  kind,  as 
hyllerical  and  epileptic  complaints.  It  may  be  taken  in 
dofes  of  from  a  few  drops  to  the  extent  of  a  tea-fpoonfal 
in  a  glafs  of  wine  or  any  firailar  vehicle. 

Mixtures. 

MISTURA  CAMPHORATA. 

Land. 

Camphorated  Mixiure, 

Take  of 

Camphor,  one  dram  ;  - 

Reftified  fpirit  of  wine,  a  little  ; 

!>.  uble-refined  fugar,  half  an  ounce; 

Boiling  diftilled  water,  one  pine 
Rub  the  camphor  firft  with  the  fpirit  of  wine,  then  with  the  fugar  ; 

laftly,  add  the  water  by  degrees,  and  ftrain  the  mixture. 

Camphor,  under  the  prefent  form  as  well  as  that  of 
emulfion,  is  very  ufeful  in  fevers,  taken  to  the  extent  of 
a  table- fpoonful  every  three  or  four  hours. 


672 


PHARMACY. 


MISTURA  CRETaCEA, 
Land, 
Chalk  Mixture, 

Take  of 

Prepared  chalk,  one  ounce  ,• 

Double-refined  fugar,  fix  drams; 
.  Gum  Arabic,  powdered,  one  ounce  ; 

Diftilled  water,  two  pints. 
Mix  them. 

POTIO  CRETACEA. 

Edmb. 
Chalk  Fulon. 

Take  of  , 

Piepared  chalk,  one  ounce; 

Pureft  refined  fugar,  haif  an  ounce  ; 

K'ucilaue  of  gum  arable,  tW"  ounces  ; 
Rub  -  hem  together,  and  add  by  ilt-grees, 

Watei,  two  pounds  and  an  half; 

Spirit  of  cinnamon,  two  ounces. 

This  is  a  very  elegant  form  of  exhibiting  chalk,  and  y 
an  ufeful  rennedy  in  difeafes  j-rifing  from,  or  accompanie 
with,  acidity  in  the  primae  viae.  It  is  frequently  employee 
in  diarrhcEa  proceeding  from  that  caufe.  The  dofe  of 
this  medicine  requires  no  nicety.  It  may  be  taken  to  the 
extent  of  a  pound  or  two  in  the  courfe  of  a  day. 

MISTURA  MOSCHATA. 

Lond. 
Mujk  Mixture. 

Take  of 

Mufk,  two  fcruples ; 

Gum  arable,  powdered. 

Double- ri  fini  .i  fugar,  of  each  one  dram  ; 

Rofe-water,  fix  ounces  by  meifure. 
Rub  t:,e  iriufk  fit  ft  vilh  the  fugar,  then  with  the  gum,  and  add  the 

rofe  water  by  degrees. 

This  was  intended  as  an  improvement  upon  the  hyfteric 
julep  with  muik  of  Bates. 

Lac  AMYGDALA, 
Land. 
Jllmond  Milk. 

Taka  of 

Sweet  almonds,  one  ounce  and  an  half ; 
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Dolible-refir.ed  fugar,  half  an  ounce  ; 
Diftilled  water,  two  pints. 
Beat  the  almonds  with  the  fugar ;  then  rubbing  them  together,  adi 
by  degrees  the  water,  and  Ittain  the  liquor. 

EMULSIO  COMMUNIS, 

Ed'wh. 
Common  EmulJion% 

Take  of 

Sweet  almonds,  one  ounce ; 

Common  water,  two  pounds  and  a  half. 
Beat  the  blanched  almonds  in  a  itone  mortar,  and  gradually  pour  on 

them  the  common  water,  working  the  whole  well  together  \  thea 

ilrain  off  the  liquor. 

EMULSIO  ARABICA. 
Edinb, 

Arabic  Erttilfion, 

Th'is  Is  made  in  tbe  fame  manner  as  the  preceding  j  only  adding,  while 
beating  the  almonds, 

Mucilage  of  gum  arabic,  t"vo  ounces. 

Theie  liquors  are  priHcipally  ufed  for  diluting  and  ob- 
tunding  acrimoriious  humours,  particularly  in  heat  of 
urine  and  ftranguries  arifing  either  from  a  natural  (harp- 
nefs  of  the  juices,  or  from  the  operation  of  cantharides, 
and  other  irritating  medicines :  in  thefe  cafes  they  are 
to  be  drunk  frequently,  to  the  quantity  of  half  a  pint  or 
more  at  a  time. 

EMULSIO  CAMPHORA-TA. 

Edinb. 
Camphorated  Emuljton, 

Take  of 

Camphor,  one  fcruple ; 

Sweet  almonds,  blanched,  ten  ; 
•  Double-refined  fugar,  one  dram  j 

Water,  fix  ounces. 
This  is  to  be  made  in  the  fame  manner  as  the  common  emulfion. 

This  is  a  much  better  prepiiration  for  exhibiting  cam- 
phor in  a  liquid  form  than  the  tnijlura  camphor  at  a. 

LACAMMONIACI, 

'Land, 
Amm^r.]actim  M\lk. 

Take  of 

Ammonlacum,  two  drams ; 
Di (tilled  water,  half  a  pine. 

Vol.  III.  G  g 
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Rub  the  gum-refin  with  the  water,  gradually  poured  on,  until-  it 
becomes  a  milk. 

Ib  the  fam°-  manner  may  be  made  a  milk  of  afafcetida,  and  of  the  reft 
of  the  gum-refms. 

The  atnmoniacum  milk  is  ufed  for  promoting  ejf- 
peftoration,  in  humoral  afthmas,  and  coughs.  Jt  may 
be  given  to  the  quantity  of  two  fpoonfuls  twice  a  day, 

SPIRITUS  ^THERIS  VITRIOLICl  COMPOSITUS. 

Lond. 

Compound  Spirit  of  Vitriolic  Ether* 

Take  of 

Spirit  of  vrtrlolic  ether,  two  pounds; 
Oil  of  wine,  three  drams. 
Wix  them. 

This  has  been  highly  extolled  as  an  anodyne  and  anti- 
fpafmodic  medicine  ;  and  with  thefe  intentions  it  is  fre- 
quently employed  in  medicine. 

SPIRITUS   AMMONIA  COMPOSITVS. 
Lond. 

Compound  Spirit  of  Ammonia, 

Take  of 

Spirit  of  ammonia,  two  pints  ; 

Efiential  oil  of  lemon, 

■  .      i.  nutmeg,  of  each  two  drams. 

Mix  them. 

SPIRITUS   AMMONIJE  A  ROM  A  T  I  C  US,  O'a^O  S  P  I  R  1  TUS 
SALINUS  AROMATICUS. 
T.dinb. 

jiromatic  Spirit  of  Ammonia,  commonly  called  Saline  Aromatic  Spirit, 
Take  of 

Spirit  of  ammonia,  eight  ounces ; 

Difti  led  oil  of  rofemary,  one  dram  and  a  half. 

Diftilled  oil  of  lemon-peel,  one  dram. 
3V)ix  them,  that  the  oils  may  be  diffolved. 

The  dofe  is  from  five  or  fix  drops  to  fixty  or  more, 

SPIRITUS    AMMONIJE  SUCCINATUS, 
Lend. 

Succinated  Spirit  of  Ammonia. 

Take  of 
Alcohol)  one  ounce ; 

12 
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Water  of  pure  jmmonia,  four  ourK€S  by  meafure  ; 
Redlified  oil  of  amber,  one  Icruple  j 
^ope,  ten  grains. 

Digelt  the  fope  and  oil  of  amber  in  the  alcohol  till  they  be  dlfiolved  ; 
then  add  the  water  of  pure  ammonia,  and  mix  them  by  ftiaking. 

The  eau  de  luce  is  not  only  ufed  with  the  view  of 
makins;  an  inipre/Gon  on  the  nofe,  but  is  taken  internally 
in  the  fame  cafes  of  weaknefs  and  fainting.  It  has  likewife 
of  late  been  celebrated  as  a  remedy  for  the  bite  of  the 
rattle- fnake,  when  ufed  internally,  and  applied  exter- 
nally to  the  wounded  part. 

SPIRITUS  CAMPHORATUS. 

L.ond. 
Camphorated  Spirit. 

Take  6f 

Camphor,  four  ouncej ; 

Reflified  fpirit  of  vnine,  two  pints. 
Mix  them,  fo  that  the  camphor  may  be  difTolved. 

SPIRITUS   VINOSUS  CAMPHORATVS. 
Editib. 

Camphorated  Spirit  of  JVtne, 

Take  of 

Camphor,  one  ounce ; 

ReiSified  fpirit  of  wine,  one  pound. 
Mix  them  together,  that  the  camphor  may  be  diflblvad. 
It  may  alfo  be  made  with  a  double,  triple,  &c.  proportion  of  camphor* 

Thefe  folutions  of  camphor  are  employed  chiefly  for 
external  ufes,  againll  rheumatic  pains,  paralytic  numb- 
nefles,  inflammations,  for  difcuffing  tumours,  preventing 
gangrenes,  or  reftraining  their  progrefs. 

OLEUM  CAMPHORaTUM. 
Edinb. 
Camphorated  Oil, 

Take  of 

Frefii  olive  oil,  two  ounces ; 

Camphor,  half  an  ounce. 
Mix  them,  fo  that  the  camphor  may  be  dI(To!v:dt 

This  is  defigned  for  external  purpofef,  and  Is  ufeful 
againft  burnS|  bruifes,  rheumatic  pains,  &c. 

Gg2 
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EMULSIO  OLEOSA  SIMPLEX. 
Gen. 

Simple  Oily  Emulfion, 

Take  of 

Almond  oil,  one  ounce  ; 

Syrup  of  nurfhraillows,  an  ounce  and  a  hal/j 

Gum  arable,  half  an  ounce  ; 

Spring  wa:er,  fix  ounces. 
•Mix,  and  make  an  emulfion  according  to  arf. 

EMULSIO  OLEOSA  VOLATIHS. 
Gen, 

Volatile  Oily  Etnulftoa. 

Take  of 

Almond  oil,  an  ounce  and  a  half} 
Syrup  of  mar(hmallow,  one  ounce  j 
Gum  arable,  half  an  ounce  ; 
Volatile  alkali,  one  dram  ; 
Spring  water,  feven  ounces. 
Mix  them  according  to  art. 

This  is  often  advantageoufly  employed  in  cafes  of 
cough,  hoarfenefs,  and  fimilar  afFedlions. 

JULAPIUM    AC!  DUM* 
Gen. 
Acid  Julep, 

Take  of 

Weak  vitriolic  acid,  three  drams  ; 

Simple  fyrup,  three  ounces  ; 

Spring  water,  two  pounds. 
Mix  them. 

In  this  ftate  the  vitriolic  acid  is  fufficiently  diluted  to 
be  taken  with  eafe  in  confiderable  dofes  ;  and  it  may  thus 
be  advantageoufly  employed  in  various  afFeftions. 

JULAPIUM  JETHEREUM. 
Gen. 

Ether  Julep,  *" 

Take  of 

Pure  vitriolic  ether,  two  fcruples  ; 
Spring  water,  fix  ounces  ; 
Refined  fugar,  half  an  ounce. 
Mix  them  according  to  art. 
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JULAPIUM    S  UCClK  ATL'M. 
Gen. 

Take  of 

'I'indture  of  amber,  two  drams; 

Refined  fugar,  half  an  ounce  j. 

bpring  water,  fix  ounces. 
Mix  them,  according  to  art. 

This  mixture  may  often  be  advantageoufly  employed 
for  couuiera6Hi)g  nervous  afFedions,  and  anfwering  thofe 
other  purpofes  for  which  we  have  already  mentioned  that 
thi;i  article  is  had  recourfe  to  in  practice. 

MIXTURA  SALINA. 

Su€C. 

Saline  Mixture,  or  yulefi*- 

Take  of 

Fixed  vegetable  alkali,  three  drams  i 
River  water,  half  a  pound. 
To  this  lixivium  add,. 

Lemon  juice,  balfapound^  or  as  much  as  is  fuFiciecc  to  faturater 

the  aika'i ; 
Syrup  of  black  currants,  one  ounce. 

This  nnixture  is  frequently  prefcribed  in  febrile  difeafes 
as  a  means  of  promoting  a  flight  difcharge  by  the  furface  r 
for  where  the  Ccin  is  parched  with  great  increafed  heat, 
it  generally  operates  as  a  gentle  diaphoretic.  It  often 
alfo  promotes  a  difcharge  by  urine,  and  is  frequently  em- 
ployed 10  rellrain  vomiting. 

SOLUTIO   MtNERALIS  ARSENICT* 
Mineral  Si/lution  of  Arjtnic, 

Take  of 

White  arfenic,  reduced  to  a  fubtile  powder, 
Fixed  vegetable  alkali,  each  fixty-four  grains  j 
Dirtilled  water,  hair  a  pint. 
Put  them  into  a  fljreoti  ie  flalk,  and  let  'his  be  placed  in  a  fand-heaf, 
fo  thit  the  water  may  boil  gently  till  the  arfenic  'e  completely 
diflolved  ^  then  add     the  fi)lurion,. when  cold,  half  an  ounce  ol  'pirit 
or  lavender,  md  as  much  ciftiileJ  water  za  to  make  the  folution 
amount  to  a  pint. 

This  mixture  is  given,  according  to  the  age  and  other 
circumltances  oC  the  patient,  in  dofes  of  from-  two-  to- 
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twenty  drops,  cnce,  twice,  or  oftener,  in  the  courfe  of  the 

dav  :  and  its  ufe  has  been  found  to  be  attended  with  re- 
markabl.^  fuccefs,  although  with  feme  patients  even  very 
I'mall  dofes  h<tve  been  found  to  excite  fevere  vomiting. 

External  Applications. 

For  external  ufes  various  combinations  of  the  former 
clafies  of  bodies  are  formed,  and  thefe  confift  either  ia 
ihe  dif.'ufion  of  fuch  bcdies  in  water  or  oil. 

Medicated  Waters, 
Wccicated  waters  are  folutions  of  earthy  or  metallic 
fubiUnces,  ufed  only  for  topical  application,  in  the  form 
of  lotion,  injeftion,  or  gargle. 

AqUA    ALUMINIS  COMPOSITA. 
hivd. 

Compound  Alum-Wat »r . 

Take  of 
Alum, 

V  itiiolated  zinc,  rf  each  half  an  ounca  ; 
Boilincc  diftilled  water,  two  pints. 
Four  the  wattr  on  the  lalts  in  a  glafs  vefltl,  and  ftrain. 

This  liquor  is  ufed  for  cleanfing  and  healing  u!cer8  and 
wounds  ;  and  for  removing  cutaneous  eruptions,  the  part 
btirg  bathed  with  it  hot  three  or  four  tinfies  a  day, 

AQJJA   CUPRl    AMMONIA!  I. 
Lund. 

Water  of  Ammtmottd  Copper. 

Take  of 

Lime-water,  one  pint  ; 

Sal  ammoniac,  one  dram. 
Let  ihem  ftantl  together,  in  a  copper  veflel,  till  the  ammonia  be  fatu-. 

rated  with  copper. 

This  water  is  at  prefent  pretty  much  ufed  as  a  deter- 
gent of  foul  and  obliinate  ulcers,  and  for  taking  away 
ipeclcs  or  films  in  the  eyes. 

AQJJA   LlTflARGYRI    ACETATI  COMPOSITA. 

Lond, 

Compound  Wa'.tr  of  Acctated  Ut/iarge. 

Take  of 

Acctated  water  ef  litharge,  two  drams  j 
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Dlftllled  water,  two  pints; 
Proof-lpirit,  two  drams. 
Mix  the  fpirit  with  the  acetated  water  of  litharge  ;  then  add  the  difliiled. 
wacr. 

This  liquor  is  of  the  fame  nature  with  the  folutioo 
of faccharum  faturni, 

AQUA  ZINCl   VITRIOL  ATI    CUM  CAMPHORA. 
Water  of  l^itr'ioljicd  Zinc  ivitb  Cam^hirt 

Take  of 

Vitriolated  zinc,  hilf  an  ounce  ; 

Camphorated  fpirit,.  half  an  ounce  by  meafure} 

Boiling  wjtcr,  twi)  pints. 
IWix,  and  filter  through  paper. 

This  is  ufed  extern.ally  as  a  lotion  for  feme  ulcers,  par- 
ticularly thofe  in  which  it  is  neceffary  to  leftrain  a  great 
difcharge. 

A  QJJ  A    Z  I  N  CI   V 1  T  r>  1 0  L  AT  A  ,  Tul^O  A  QJ/  A  V  IT  R  I  0  L 1 C  A'. 

E.:n 

VitrioLiuJ  JP'uUr  of  Zi:c,  coajtnoniy  collsd  yilrnLttd  JKiicr, 
TdJte  of 

Vitriolated  zinc,  fixtecn  grains  ; 

Water,  eiglir  ounces  j 

Diluted  V  trioiic  aciJ,  fixteen  drops. 
DilTolved  the  vitriola;ed  z'nc  in  the  water,  and  then,  adding  tljc  ac'd, 

ftr-iii  through  piper. 

Wliere  the  eyes  are  watery  or  inflr.rr.ed,  this  folution 
of  vitriolated  zinc  is  a  very  ufcful  application. 

Jn  the  combination.'^  which  form  the  various  ointment?, 
cerates  aiid  plafters,  fixed  oil  is  the  fubftar.ce  which  is 
the  bafe  of  the  whole  ;  and  it  receives  adl^efion  or  con- 
firtence  from  a  mixture  wii.h  certain  of  the  bitumens 
or  wax. 

F/aprs. 

In  forming  a  plafter,  a  greater  degree  of  confilcnce  is 
required  than  in  any  other  form,  and  it  fliouid  r?maia 
folid  when  cold,  and  be  foft  and  pliib'c  on  a  moderate 
heat,  fo  as  to  adhere  to  the  body,  as  well  as  to  the  fub- 
ftance  on  which  it  is  fpiead.    The  coniiltence,  ho  a  ever,. 
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varies  fomewhat  with  the  part  of  the  body,  being  firmer 
and  more  adhelive  for  applying  to  the  extremities  than 
dfewhare  ;  two  parts  of  oil  and  two  of  wax  to  one  of  pow- 
der, forms  a  plaJlerof  proper  confillence ;  and  thefe  propor- 
tions may  be  varied  according  to  the  firmncTs  required. 

Plafters  are  often  impregnated  with  vegetable  fubftances 
by  boiiin»,  but  no  particular  advantage  is  derived  from 
this  addition.  They  are  more  properly  united  with  lead, 
by  which  iheir  confiflence  is  improved,  an^i  a  proportion 
of  warm  water  fhould  be  added  during  the  boiling. 

EMPLASTRUM    AMMONlACl    CUM  HYDRARGYRO. 
j^mmomacum  Flajitr  with  ^ici/Ivtr, 

Take  of 

Strained  amn-ioniacuai,  one  pound  ; 
Putifitd  <;uickfilver,  three  ounces  j 
Sulphurated  oil,  one  dram,  or  what  is  fuffdfnf. 
S ub  the  quicklilver  with  the  fulphuratcd  oil  uritil  the  globules  d'C- 
appear ;  then  add,  by  a  little  at  a  timr,  th-  melted  ammoiiiacumj 
-  and  mix  them. 

n-.is  is  a  very  well  contrived  mercurial  plafter.  Th« 
aim:ioniacum  in  general  affords  a  good  bafis  for  the 
application  of  the  mercury, 

EMPtASTRUM  CANTHARIDIS. 

Lord. 

Plafer  of  Sfonlp  Flies, 

Take  of 

Spanlfh  flies,  finely  powdered,  one  pound  ; 
Piafter  of  wax,  two  pounds  ; 
Prepaied  hog's  lard,  half  a  pound. 
Hating  meliied  the  piafter  and  lard,  a  little  before    they  coagulate 
fprinkle  in  the  flies,  reduced  to  a  very  fine  powder. 

EMPLASTRUM  C  A  NTHARIDUM,i;k/^0VESICATORIUM. 

Eiilr:, 

Plaficr  of  S^nvifh  Files,  commonly  called  BUJlering  Plajitr.^ 

Take  of 
jHog's  lard, 
Yellow  wa)c, 
"While  refin, 

Cantharidcs^cach  et^ua!  we'ghts* 
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Beat  the  cantbarides  into  a  fine  powder,  and  add  them  to  the  other- 

in^redijnti,  previoufly  melted,  and  remuved  from  the  fiie. 

Both  ihele  formula  are  very  well  fuited  to  excite 
biillcrs. 

EMPLASTRUM   CER^  COMPOSITUM, 

Lend, 

Compound  ffax-Plafter, 

Take  of 
Yello  <  wax, 

Prepared  mutton-fuet,  of  each  three  pounds  j 
Yellow  refill,  one  pound. 
Melt  them  together,  and  itrain  ih?  mixture  whilft  it  is  fluid. 

EMPLASTRUM  SlMPh'EX,/ii;e  EMPLASTRUM  CEREUM. 

Edinh. 
&mpk,  or  y/ax-Plafitr, 

Take  of 

Yellow  wax,  thiee  parts; 
Mutton  fue', 

White  refin,  each  two  parts. 
Melt  tiiem  together  into  a  plafteri 

This  plaller  had  formerly  the  title  of  emplaftrum  attra- 
btns,  and  was  chiefly  employed  as  a  dreffing  aiter  blilters, 
to  iupport  rorae  difcharge. 

EMPLASTRUM  CUMINI, 
Lond. 
Cummin  Plofter, 

Take  of 

Cummin  feeds, 
Cana."  av  feeds, . 

Bay-beiries,  of  each  three  ounces  ; 
Burgundy  pi  ch,  thr;c  p"unds  j 
Yellow  wax,  three  ounces 
M<rft  the  pitcn  and  wax  rcgeiher,  and  mix  with  then>  the  reft  of  the- 
ingredients,  powdered,  and  m^ke  a  plaftcr. 

This  plafter  ftands  recommended  as  a  moderately  warm 
difcutieiit;  and  is  d'reded  by  feme  to  be  applitftl  to  the 
hypog.^ftric  region,  lor  Ilrengthening,  the  vilcera,  and- 
expelling  flatulencies. 

G  g  5 . 
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EMPLASTRUM    ASyEFOETID^,   wdgO  EMPLASTRUM 
ANTIH  YSTERICUM. 
Edinb. 

Plajier  of  AJafoet'iday  commonly  called  Aniihyjierlc  Plaficr, 

Take  of 

Litharge  plafter, 

Afafcetida,  ftrained,  each  two  parts  j 
Yellow  v^ax, 

Strained  galbanum,  each  one  part. 
Mix  them  melted  with  a  gentle  heat,  and  make  them  into  a  plafter. 

This  plafter  is  applied  to  the  umbilical  region,  or  over 
the  whole  abdomen,  in  hyfteric  cafes;  and  fometimes 
with  good  efFetl. 

EMFLASTRUM    LADANl  COjMPOSiTUM. 

Z.  OTid, 

€omfound  Ladanum  Tlajltr, 

Take  «^ 

'^^jjj,  'um,  t  Dree  o^jrcss  ; 

Frank..  one  ounce  ; 

Cinnamo  pov^'^^ed, 

Exprefled  "'I  of  i.'vace,  of  each  an  ounce; 

Iff-ntial  oil  of  mi-  onsdram. 
•T6  the  melted  /rankinc  ^rft  the  ladanum,  foftened  by  heat  f 

then  the  oil  of  .'"ace.     ^'^^^  '^^^^^  afterwards  with  the  cinnamon  and 

oiUf  mint,  and  iVat  ther.'»  to£;ether,-in  a  warm  mortar,  into  a  plafter. 
Let  ic  be  kept  in  a  clofe  veffe.'* 

This  has  beern  confiderod  as  a  very  elegant  ftomach>. 
plafter, 

EMPLASTRtJM  LITHARGYRI. 
Lond, 
Litharge  Tlafter, 

Tak«  of 

Litharge,  in  very  fia  «  powder,  five  pounds  j 
Olive  o'l,  a  gallon  j 

Water,  two  pints.  .  .  ,     .,     ,  , 

J 0.1  thern  with  a  How  fire,  conftantly  ftimng  until  the  oil  and  litharge 
nnite,  and  have  the  con\'5ftence  of  a  plafter.  It  will  be  proper  to 
add  more  boiling  water,  if  the'  water  that  was  firft  addsd  be  nfarly 
confvnatd  before  the  end  of  the  p^,'*^®'^^* 
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EMPLASTRUM     LITHARGYRI,    VulgO  EMPLASTRUM 

COMMUNE. 
Edinb. 

Litharge  Plajlcr,  commonly  called  Common  Plafitr, 

Take  of 

Litharge,  one  part ; 
Oil  of  olive,  two  parts. 
Eo  1  them,  adding  water,  and  conftantly  ftlrring  the  mixture  till  tlie- 
oii  and  litharge  be  formed  into  a  plafter. 

Thefe  plafters,  which  have  long  been  known  under  the' 
name  of  diachylon,  are  the  common  application  in  ex- 
coriations of  the  fkin,  flight  flelh  wounds,  and  the  like. 

EMPLASTRUM    LITHARGYRI  COMPOSITUM^ 

hond, 

CompMtid  Lilharge  Ploftcr, 

Take  of 

Litharge- plaller,  three  pounds; 

Strained  galbanum,  eight  ounces; 

Turpentine,  ten  drams ; 

Franliincenfe,  three  ounces. 
The  galbanum  and  turpentine  being  melted  with  a  flow  fire,  mix  with 

them  the  powdered  frankincenfe,  zaA  afterwards  the  liiharge-plaften 

mdced  with  a  very  flyw  fire,  and  make  a  plafter. 

EMPLASTRUM  GUMMOSUM. 
Ediiib. 
Gum  F I  after. 

Trice  of 

Litharge  pbfter,  eight  parts  j 

Gum  ammonia.;,  ftrain-.'d, 

Strained  galbanum, 

YellO'.v  wax,  each  one  part. 
Me!t  them  together,  and  make  them  into. a  plafter. 

Boih  thefe  plafters  are  ufed  as  digeiiives  and  fup- 
puratives. 

SMPLASTRUM    LITHARGYRI   CUM  HYDRAROYaO* 

hind.. 

Litharge  Plufter  luitb  Slmckfilver. 

Take  of 
Litharge-plafler,  one  pound ; 

G  g  6 
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Purified  qulckfilver,  three  ounces  ; 
Sulphurated  oil,  one  drair,  oi  what  is  fufficient.^ 
Make  the  pifter  in  the  fame  manxier  as  the  aminoniacum-plafter  with- 
quicklllver* 

EMPLASTRUM  HYDRARGYRI,  VulgO  C^RULEUM,. 

Edmb. 

Q^-ukfilver  or  Mercurial  Plajlcrf  commonly  called  Blue  Flajler, 
Take  of> 
Olive  oil, 

■Wh  ie  lefin,  each  one  part; 

Q.iickfilvei ,  three  pats; 
Luliarg"  plaile  ,  fix  parts. 
K!e!t  'he  oil  and  rcfin  tcge'her,  and  when  this  mixture  is  cold,  let  the 
qa  ck(ilver  be  rubbse  wiih  it  till  .iie  globu'es  difapp  ar;  i hen  add 
by  degrees  the  litharge  plaflei,  mtited,  and  let  the  whole  be,  accurately 
mixed. 

Thefe  mercurial  plafters  are  confidered  as  powerful 
refolvcnts  and  du'cuticnis. 

EMPLASTRUM   LITHaRCYRI    CUM  RESINA. 

Lmd. 

Litharge  Fisjler  -u  kb  Befn, 

Take  of 

Litharge  pUfter,  'hree  p  .unds  \ 
Yellov  r  -f-n,  hali'  a  poijmi. 
To  the  Hia.T^c  p!j?ler,  m  li'rd  with  a  very  fl->w  fi;?,  adj  the  pow- 
dered rtlin  ,  n'u  t^em  wol',  anJ  n~.akt  a  ph  ier^ 

EMPLAbXRUM    R  E  5  I  K  OS  0  M  ,  UJ/Zj-O    L  M  I' L S  T  R  U  M 
A  D  »  .'V  S  J  V  UM . 
EiU'-b.  ' 

Rifwcus  Fhjlcr,  commoj.iy  called  Sliding  Flc^er. 

Take  of 

CoiTiir.on  plafter,  fiv*  parts; 
Whit:'  ri  fm,  one  pait, 
Ivlelt  rhi-.n  tog-ither,  and  make  a  plafter, 

Tnefe  piitlters  are  chiefly  ufed  as  axJ^efivcs  for  keeping 
cn  other  dreliings. 

EMPLASTRUM    PICIS    BURGUNDIC^  COMPOSITUM^ 

Land. 

Conp^una  Burgur.aj.EUch  P'.ajier^ 

Take  of 

iiiu£undy  pitch,  two  pounds 
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LaJanum,  one  pound ; 

Ve);ow  relin, 

Yellaw  wax,  of  each  four  ounces  ; 
Exorf-fi  ii  oi]  of  tn  tce,  one  oi-nc?. 
To  til-  pitch,  ffin,  ai.d  wax,  meited  together,  add  firft  the  lacJanumj, 
aad  then  ttie  oA  ot  ni'tce. 

This  plafter  is  applied  in  weaknefs  or  pains  of  the- 
head,  :o  the  te.T.plei,  forehead,  &c.  and  fometimes  like- 
wiie  CO  tnc  teec, 

EMPLAST?VM  SAPONIS. 
Soft  Plajiir^ 

Take  of 

S.>pe,  h^lf  a  pound  ; 
LitHarge  I- i.ifti'i ,  three  pound«. 
Mix  :t>  fi>'.e  wiih   he  me. ted  litharge  plafter,  sad  b«il  them  to  tlie 
tbickflefs     a  plafter 

EMPLASTRUM  SAPONACEUM. 

Si.:j.cnacecui  Plajier, 

Take  of 

Litharge  pl.it^er,  foi.r  parts  j- 

Gum  nl,-.!;  ,  two  p.'.rt!  j 

Cj'ti  e  ^op'."    fcrdtCii,  uat  p^rt. 
To     -  pUltcii.,  mered  trge'h;;,  add  the  fcpe  j  then  boil  for  a  llttlej 

fo  ns  to  form  a  pi  iter. 

Theft-  plaiiers  have  been.fuppofed  to  derive  a  refolvent 
power  from  ttie  fope. 

EMPLASTRU.M    THVRIS  COMPOSITVM. 

Land. 

Ccmr  bfid  Frankiucenfe  Plajier, 

Take 

f  rank'ncenfc,  half  a  round  ; 
Dra;jon's  blo.od,  three  ources} 

Litharge  plaftei,  tvo  pounds.  , 

This  plafter  had  formerly  *h  the  London  pTiarma- 
Copoei'i  the  title  of  em-plajiruni  rohorans,  Thou^^h  far  the 
molt  elegant  and  limple,  u  is  iis  etrcftudl  for.  that  purpofc 
as  any  oT  (he  medigiuvs  of  this  kind. 
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EMPLASTRUM   LITHARGYRI    COMPOSltUW,  'VulgO 
EMPLASTRUM  ROBOR.ANS. 
Edkb. 

Compound  L'lthar^e-PJaJicr,  commonly  called  StrengthenJng  Plajio^ 
Take  of 

Litharge  plafler,  twenty- four  parts  j 
White  refin,  fix  parts  ; 
Yellow-wax, 

Oil  of  elive,  each  three  parts. 
Durnt  vitriolated  iron,  eight  p.irts. 
Grind  the  colcothar  with  the  oil,  ai:d  then  add  it  to  the  other  Ingredient* 
previoufly  melted. 

This  plafter  is  laid  rouud  the  lips  of  wounds  and  ulcers- 
over  the  other  dredings,  for  defending  them  trom  iiiEam.- 
mation  and  a  fluxion  of  humours. 

EMPLASTRUM   a'e  BELLADONNA.. 
£run. 

Deadly  Nigfiijhide  llafier. 

Take  of 

The  juice  of  the  recent  herb  of  belladonna,, 
Li'.itfeed  oil,  each  nine  ounces  5 
Yellow  wax,  fix  ounces  ; 
Venice  turpentine,  fix  drams ; 
Po.vder  of  the  herb  of  belladona,  two  ounces. 
Let  them  be  formed  into  a  plafter  according  to  art. 

There  can  be  no  doubt  that  the  belladonna,  externally 
applied,  has  a  very  powerful  infiuence,  bcth  on  the  nerves 
and  blood-veffels  of  the  part ;  and  thus  it  has  very  con- 
fiderable  efFeit  both  on  the  circulation  and  flate  of  fen- 
fibility  of  the  part, 

EMPLASTRUM  ad  CLAVOS  PEDUM. 
Dan, 
Corn  Plafitr. 

Take  of 

Oalbanum,  diffoived  In  vinegar,  and  again  infpHTatecl,  one  ounccj; 

Pitch,  half  a.i  ounce  ; 

Diachylon,  or  common  plafter,  two  drams. 
Let  them  he  melted  together ;  and  then  mix  with  them  J 

Verdegrls,  pcwdered, 

Sal  ammoniac,  each  one  fcruplej 
Aad  mskc  them  into  a  plafter. 


PHARMACY.  687 

This  plader  has  been  celebrated  for  the  removal 
of  corns,  and  for  alleviating;  the  pain  which  they  oc- 
cailon. 

EMPLASTRUM  e  CONIO. 
Suec. 
Hemlock  Plaftcr. 

Take  of 

Yellow  wax,  half  a  pound  ; 

Olive  oil,  four  ouncfs  j 

Gum  ammoniac,  half  an  ounce  ; 
After  they  are  melted  together,  mix  with  them 

Powdered  herb  of  hemlock,  half  a  pound. 

This  plafter  appears  very  well  contrived,  and  the  ad- 
ditional ingredients  well  chofen  for  affillng  the  efficacy 
of  the  hemlock. 

EMPLASTRUM  CORROSIVUM. 

Gen. 
Corroftve  Plafter, 

Take  of 

Corrofive  fublimate  of  mercury,  half  a  dram  j  , 
Hog's  lard,  half  an  ounce  3 
Yellow  wax,  two  drams. 
Mix  them  according  to  art. 

There  can  be  no  doubt  that  the  hydrargyrns  muriattis 
here  employed  is  a  very  powerfal  corrofive  ;  and  there 
may  be  fome  cafes  in  which  it  is  preferable  to  other 
articles  of  the  tribe  of  cauflics. 

EMPLASTRUM  e  FOENUGR/ECO,  'VulgQ   de  MtJClLA« 

G  I  N  I  B  U  S , 
Gen, 

"Plafter  of  Fenugreek,  or  of  Mucilages t 

Take  of 

•    Fenugreek-feed,  two  ounces  ; ' 

Lintfecd-oil,  warm,  half  a  pound. 
Jnfufe  them  according  to  art,  and  ftrain  j  then, 
Take  of 

Yellow  wax,  two  pounds,  ar.d  a  half ; 
Gum  ammoniac,  ftraiiied,  fix  ounces  J 
Turpentine,  two  ouncest 
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Melt  the  gum  ammoniacum  with  the  turpentine,  and  by  degree* 
ada  the  oil  and  wax  melted  in  another  vcHel,  io  as  to  form  »•  * 
plalter. 

This  pUfter,  although  ftill  in  efteem  by  fome,  is  pro- 
bably of  no  great  value. 

EMPLASTRUM  ex  HYOSCyAMO, 
Suic, 
Henbane  Flajier. 

This  is  direfled  to  be  prepared  in  the  lame  manner  as  the  emplaftrum 
e  conio,  or  hemlock  plaller. 

From  the  well  known  fedative  power  of  this  plant,  as 
afFedling  the  nervous  energy  of  the  part  to  which  it  is 
applied,  we  might  realonably  conclude  tliat  ^^ood  efFfCls 
may  be  obtained  from  it  when  ufed  under  the  form 
of  platler. 

"  EMPLASTRUM  PICEUM. 

Rojs. 
Pitch  Plufien. 

Take  of 

While  refin,  fix  ounces  j 
Ship  pitch,  fevcn  ourr-s  ; 
Ye'low  wax,  five  ounces. 
Melt  them,  and  form  ihem  into  a  plaftcr. 

Pitch,  applied  externally,  his  been  fuppofed  to  aft  or. 
two  principles,  by  its  warmth  and  by  its  adheh>  e  quiilitv  r, 
particularly  it  has  thus  been  found  to  produce  a  cure  in 
cafes  of  tinea  capitis. 

Ointments  and  Liniments, 

Ointtnents  are  plr  ifters  of  a  iefs  firm  confidence,  and' 
by  reducing  a  pliifter  by  a  greater  addition  of  oil,  to  the 
eonfillence  of  honey,  anointment  is  formed  by  the  farther 
addition  a  liniment. 

In  making  ointments  the  fat  and  wax  fhould  firft  be 
mrlted  by  a  gentle  heat,  theu  conitantly  ftirred,  and^ 
the  dry  ingre  lients  fprinkled  in  indifcriminately  till  by. 
^at  the  mixture  experiences  confiileoce. 
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WNGUENTUM  ADIPIS  SUILL^. 
Lend, 

Ointment  of  Hour's  Lard* 

Take  of 

Prepared  hog's  lard,  two  pounds  ; 

Rofe  water,  three  ouncei. 
Beat  the  lard  with  the  rofe-water  until  they  be  mixed  ;  then  melt  th« 

mixture  with  a  flow  fire,  and  fi-t  it  apart  that  the  water  miy  fab- 

fide;  after  which  pour  orT  the  lard  from  the  water,  conflantly  ftir- 

ling  until  it  be  cold. 

UNGUENTUM  SIMPLEX. 
Edi,  3» 
Simple  Ointment, 

Take  of 

Olive  oil,  five  parts  ^ 
■White  wax,  two  parts. 

Both  thefe  ointments  may  be  ufed  for  foftening  the  Ikiti 
and  healing  chaps.  The  lall  is,  however,  preferable,  as 
being  more  Ileadily  of  one  uniform  coniiflence. 

VNGUENTUM  ^Af  JERUGIKE. 

Edini. 
Ointment  ef  Vtrdtgns. 

Take  of 

Refinous  ointment,  fifteen  parts ; 
Vcrdegris,  one  pait. 

This  ointment  is  ufed  for  cleanfing  fores,  and  keeping 
down  fungous  flefh.  Where  ulcers  continue  to  run  from 
a  wf  akn'  fs  in  the  veflels  of  the  part,  the  tonic  powers  of 
copper  promile  confiderable  advantage. 

UNGUENTUM  CALCIS  HYDRABGYRI  ALB^. 

honri. 

Ointment  of  luhite  Calx  of  QuickfUver, 

Take  of 

The  white  calx  of  quickfilver,  one  diachm  ; 
Ointment  of  t  og's  lard,  one  ounce  and  a  half. 
Mix^  and  mal^e  an  ointment. 

This 
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This  is  a  very  elegant  mercurial  ointmant,  and  fre- 
quently Kiade  ufe  of  in  the  cure  of  oblHnate  cutaneous  af- 
feftions, 

UNGUENTUM  ^  CALCE  ZINCl, 
Edlnb. 
Ointment  cfCalx  of  Z'nK, 

Take  of 

Simiile  liniment,  fix  parts  j 
Flowers  of  zinc,  one  paic. 

This  ointment  is  chiefly  ufeJ  in  affedlions  of  the  eye„ 
pa-rticularly  in  thofe  cafes  where  rednefs  arifes  rather  from 
relaxation  than  from  adlive  inflammation. 

U  N  G  U  E  N  T  U  ?.J  C  A  N  T  H  A  R  I  D  1  S . 
Lo:><f, 

O'mtJKei-.t  of  the  ^pcn'ifh  Flies. 

Tjkc  of 

Sp.ini/h  fll.'S,  powde  ed,  two  oun  ts  ; 
D'iViIled  tNavcr,  ei^h  o&nc-s; 
Oititn.cnt  of  yellow  r^fiii,  ei^lu  ounces. 
Boil  (he  vva'erviuh  cl:e  Spai.ilh  ft.es  to  one.  half,  and  fcra'n.    To  the 
fit  .lined  licj^uor  add  ihs  oint  neiit  of  yeilosv  refin.    Evaporare  this  mix- 
ture \\\  a  water  bath,  faturated  with  fea-fait,  to  the  thicknefs  of 
an  ointment. 

UNGTJENTUM   HP  tSP  AST  I  CUM    CX  INFUSIONE  CAN- 

T  H  A  R  I  D  U  M  . 

Edii.b. 

E/ifpaflic  O'nttttcm  from  Infufwr;  tf  Car.lhartd.ci. 

Take  of 
Canthaiides, 
White  refin, 

Yellow  wax,  each  one  ounce  ; 
Hog's  laid, 

Venice  turpentine,  earh  two  ouncesj 
Boiling  water,  four  ounces. 
Infufe  the  cantharides  in  the  water,  in  a  clo-'e  velTel,  for  a  night ;  then 
ftrongly  prcfs  out  and  ftiiin  tie  liquor,  and  bdii  it  with  the  lard  till 
the  water  be  coniumed  ;  then  add  ibe  refin,  wax,  and  tuVpenline,  and 
make  the  whole  into  an  ointment. 

Thefe  ointments,  containing  the  foluble  parts  of  the 
ouitharides,  uniformly  blended  with  the  oth,;:  ingiedi- 
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ents,  are  more  comciodious,  and  in  general  occafion  lefs 
pain,  though  not  lei's  efFedlual  with  this  intention  than  the 
compoficions  with  the  fly  in  fubllance. 

UN'GUBNTUM  EPISPASTICUM    }   PULVERI  CANTHA* 

Rl  DUM. 

Epiffajlic  Ointment ^  from  Powder  of  Cantkarideu 
Edinb, 

Take  of 

Rclluous  ointmenr,  feven  parts; 
Powdered  canthariiJes,  one  part. 

This  ointment  is  employed  in  the  dreffings  for  blifter* 
intended  to  be  made  perpetual,  as  they  are  called,- or  to  be 
kept  running  for  a  confiderable  sime,  which  in  many 
chronic^  and  fome  acute  cafes,  is  of  great  fervice. 

U  N  G  U  E  N  T  U  M  C  E  R  y£  . 
Lend, 
ffax  OiniKCnlm 

Take  of 

Whi  e  wax,  four  o  in  es  ; 

Sp-imare  i,  three  ounces  j 

Olive  oil,  one  pi  'it. 
Stir  them,  alter  being  melted  with  a  flow  fire,  conftantly  and  brilkl/ 

uniil  C'>id. 

This  ointment  had  formerly  the  title  of 

UKfJUENTUM  CERUSSiE  aCETATjE. 
Loud . 

O  vtment  of  atetatid  Cerujfe. 

Take  of 

Acetated  ceriiffe,  two  drams; 

White  wax,  two  ounces  j 

Olive-oil,  l  alf  a  pint. 
Rub  the  aceta'ed  cirul'j,  previoufly  powdered,  with  fome  part  of  the 

olive-oil  i  then  arid  it  to  the  wax,  melied  with  remainiag  oil.  Stir 

ihe  mixture  until  it  ht  cold. 

UNGUEKTUM  SATURNINt/M. 
Edlr., 
Satvrn'ini  Ointment. 

Take  of 

Simple  ointment,  twenty  parts ; 
Sugar  of  lead,  one  part. 
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Both  thefe  ointments  are  ufeful  coolers  and  deficca- 
tives. 

XJNGUENTUM  }  CERUSSA  Vu/gO  ALBUM. 
EJin. 

Oinltnent  of  Ceruffe,  commonly  called  fFAife  Ointment. 

Take  of 

Simple  ointment,  five  parts ; 
CerulTe,  one  part. 

This  is  an  ufeful,  cooling,  emollient  ointment,  in  great 
fervice  in  excoriations  and  other  fimilar  frettings  of  tha 

VNGUENTUM  ELEMI. 
Le/iel. 
Ointmtnt  pf  Eltmi. 

Take  of 

Elemi,  one  pound  ; 

Turpentine,  ten  ounces  ; 

Mutton  I'uet,  prepared,  two  pounds  ; 

Olive  oil,  two  ounces. 
Melt  the  elemi  with  the  fuet ;  and,  having  removed  It  from  the  fire^ 

mix  it  immediately  with  the  turpentine  and  oil,  after  which  ^lain  the 

mixture. 

This  ointment,  perhaps  beft  known  by  the  name  of 
Arcaus's  Liniment,  has  long  been  in  ufe  for  digeiting^ 
cleaning,  and  incarnating. 

VNGUENTUM  HELLEBORI  ALBI. 
Lond. 

Ointment  of  -white  Hellebore. 

Take  of 

I  he  root  of  white  hellebore,  powdered,  one  ounce  j 
Ointment' of  lifig's  larrf,  four  ouncei  j 
EfTence  of  lemons,  lialf  a  fcruple, 
Wix  them,  and  make  an  ointment. 

White  hellebore  externally  applir-d  has  long  been  celew 
brated  in  the  cure  of  cutaneous  aftedions. 
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l/NGUENTUM  HYDRARGYRI  FORTIUS. 

Lond. 

Stronger  Ointment  of  S^tickjilv^r, 

Take  of 

Purified  quickfilver,  two  pounds  ; 

Hog's  lard,  prepared,  twenty-three  ounces  ; 

Mutton  fuet,  prepared,  one  ounce. 

Fifltrub  the  quickfilver  with  the  fuet  and  a  lifle  of  the  hog's  lard,  un- 
til the  globules  difappear }  then  add  what  remains  of  the  lard,  and 
make  an  ointment. 

UNGUENTUM  HYDRARGYRI  MITIUS. 
Lond, 

fyealer  Ointment  of  Sluickjil-ver, 

Take  of 

The  ftronger  ointment  of  quickfilver,  one  part^ 
Hog's  lard,  prepared,  two  parts. 
KliK  them. 

UNGUENTUM  CX  HYDRAXGYRO, Jtve  C^RULEUM, 

Ed-nb. 

£^iiicijili/erj  or  Blue  Ointment. 

Take  of 

Quickfilver, 

Mutton  fuec,  each  one  part} 
Hog's  lard,  three  parts. 
Ruli  them  carefully  in  a  mortar  till  the  globules  entirely  difappear. 

Thefe  ointments  are  principally  employed,  not  with  a 
view  to  their  topical  adion,  but  with  the  intention  of  in- 
troducing mercury  in  an  adive  ftate  into  the  circulating 
fyftem. 

tJNGUEKTUM  HYDRARGYRI  NITRATI. 
Lond, 

Ointment  of  nitrated  Quicfjilvtr. 

Pake  of 

Purified  quickfilver,  one  ounce  j 
Nitrous  acid,  two  ounces  ; 
Hog's  lard,  prepared,  one  pound, 
•iflblve  the  quickfilver  in  the  nitrous  acid ;  and,  whilft  It  is  yet  hot 
mix  it  wijj^  the  hog's  lard,  previouHy  melted,  and  now  growing  cold. 
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UNOUENTUM  CITRINUM. 
Sdini, 

Telbw  Ointvicnt. 

Take  of 

Quickfilver,  one  ounce ; 

Spirit  of  nitre,  two  ounces  j 

;Hog's  lard,  one  pound. 
Diffolve  the  quicklilver  in  the  fpirit  of  nitre,  by  digettlon  in  a  fani 

heat  j  and,  whilft  the  fclution  is  very  hot,  mix  with  it  the  lard,  pie- 

vioully  melted  by  itfelf,  and  juft  beginning  to  grow  ftiff.    Stir  them 

bri/kly  together,  in  a  marble  mortar,  fo  as  to  form  the  whole  into  an 

ointment. 

This  affords  us  a  very  aftive  ointment ;  and  as  fuch  it 
is  frequently  employed  withfuccefs  in  cutaneous  and  other 
topical  affedions. 

UNCUBNTUM  PICIS. 
Lond, 
TCar  Wattr, 

Take  of 
Tar, 

Motton-fuet,  prepared,  of  each  half  a  pound. 
Melt  them  together,  and  ftrain. 

UNGUENTUM  e  PICE. 

Ed'xr.b. 
Ointment  of  Tar, 

Take  of 

Tar,  five  parts ; 
Yellow  wax,  two  parts. 

This  has  been  fuccefsfully  employed  againft  fome  cuta- 
reous  afFedions,  particularly  thofc  of  domeftic  animals. 
At  one  time,  as  well  as  the  black  bafilicon,  it  was  a  good 
deal  employed  as  a  dreffing  even  for  recent  wound*. 

UKGUENTUM  RESINS  FLAVA, 
Oirttmnt  cfyillow  Rejin, 

Take  of 

Yellow  refio, 
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Yellow  wax,  of  each  one  pound  j 
Olive  oil,  one  pint. 
Melt  the  rcfin  and  wax  with  a  flow  Ere ;  then  add  the  9'.\,  and  ftrai* 
the  mixture  whilft  hot. 

VNGUENTUM  BASILICUM  FLAVUM. 

Edlnb, 
Yellow  Baftl'ic(/n  Ointment, 

Take  of 

Hog's  lard,  eight  parts  ; 
"White  refin,  five  parts  j 
Yellow  wax,  two  parts. 

Thefe  are  commonly  employed  in  dreflings,  for  digeft- 
ing,  cleanfing,  and  incarnatiag  wounds  and  ulcers. 

UNGUENTUM  SAMBUCI. 
Lend. 
Elder  Ointment. 

Take  of 

Elder  flowers,  four  pounds; 
Mutton  fuet,  prepared,  three  pounds  ; 
Olive  oil,  one  pint. 
Boil  the  flowers  in  the  fuet  and  oil,  firft  melted  together,  till  they  be 
almoll  crifp;  then  ftrain  with  expreflion. 

This  ointment  does  not  feem  fuperior  to  fome  others 
which  are  much  neater,  and  preparable  at  lefs  expence. 

UNGUENTUM  S  P  E  R  M  A  T  I S-C  ET I « 
Land, 

Ointment  of  SfermacetU 

Take  of 

Spermaceti,  fix  drams ; 
White  wax,  two  drams  ; 
G  ive  oil,  three  ounces. 
Melt  them  together  over  a  flow  fire,  ftlrring  them  conltantly  and  bri/kly 
until  they  be  cold. 

Thij  had  formerly  the  name  of  the  White  Liniment,  ami 
it  is  perhaps  only  in  confidence  that  it  can  be  confidered 
as  differing  from  the  Unguentum  Simplex. 
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UNGUEKTUM  SULPHURIS, 
Lortd, 
Sulphur  Ointment, 

.  Take  of 

Ointment  of  hog's  lard,  half  a  pound  j 
Flowers  of  fulphur,  four  ounces. 
Mix  them,  and  make  an  ointment. 

UNCUENTUM  }  SULPHURE,  ^ve  A  NT  I  PSOR I  C  U  M. 

EJirt, 

Ointment  of  Sulphur,  or  Antlpfor'ic  Ointment, 

Take  of 

Hog's  lard,  four  parts ; 

Sulphur,  beat  into  a  very  fine  powder,  one  part. 

To  each  pound  of  this  ointment  adJ, 
Eflence  of  lemons,  or 
Oil  of  lavender,  half  a  dram- 

Sulphur  is  a  certain  remedy  for  the  Itch,  more  fafe  than 
mercury. 

CNCUENTUM  TUTl^. 
Lond, 

Tutty  OintmeHt. 

Take  of 

Prepared  futty,  one  dram  ; 

Ointment  of  fpermaceii,  what  Is  fufficient. 
Mix  them  fo  as  to  make  a  foft  ointment. 

UNCUENTUM  ^TUTIA. 
Edin. 
Ointment  of  Tutty, 

Take  of 

Simple  liniment,  five  parts  ; 
Prepared  tutty,  one  part. 

Thefe  ointments  have  long  been  celebrated,  and  are  ftlTl 
much  employed  againd  afFedions  of  the  eyes.  But  they 
cannot,  we  imagine,  be  ell°emed  elegant. 
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LIVIMEKTVM  SIMPLEX. 
EJin. 
Simple  Ltiim  i:!, 

Take  of 

Olive  nil,  four  parts ; 
White  wax,  one  ptrt. 

This  confifts  of  the  fame  articles  which  form  the  Un- 
guentum  Simplex. 

L1NJMENTUM  AUMOK  IJE. 
Lond. 
Lin'amC  of  ^mmonijf 

Take  of 

Water  of  ammonia,  half  an  oupcr; 
Olive  oil,  one  ounce  and  a  half. 
Shalte  th«m  togethfr  in  a  phial,  till  they  are  mixed. 

This  has  long  been  kno\yn  in  the  (hops  under  the  title 
of  Linimentum  Volatile. 

LINIMENTUM  AMMONITE  FORTIUS, 

Lend, 

Stronger  Liniment  of  AnK»r.\a. 

Take  of 

Water  of  pure  ammonia,  one  ounce  j 
0:ive  oil,  ti*o  ounces. 
Sh-tke  thenn  together  in  a  pliial. 

This  article  differs  from  the  foregoing  only  ir.  ftrsBgtli. 

LINIMENTUM  CAMPHOKA. 

Lond. 
Camlbu  Liniment. 

Take  of 

Camphor,  tvv-)  ou  nces ; 

"Water  of  ammo<- ia,  fix  oiipces; 

SItnplcfpirit  of  lavender,  iixteen  ounces. 

M  x  the  W2tcr  of  ^mimtia  wi'.h  the  fpirit,  »nJ  diftil  from  •  j'jfs  re- 
tort, with  a  flow  fire,  fixteen  ounces.  Then  4i<l<»t»e  tbe  caiaphor 
in  the  diflilkd  liquor. 


Vol.  III. 


Hh 


698 


PHARMACY. 


LINXMENTUM  SAPONCS. 
Land. 
Siap  lAHtmiHt. 

Take  of 

Soap,  three  outJces ; 

Camphor,  one  ounce  ;  ■> 
Spirit  of  rofemary,  one  pint. 

Diijeft  the  foap  in  the  fpirit  of  rofcwry  .UgV'l  "  difloived,  and  ad4 
to  it  the  camphor. 

This,  though  alefs  afttve  and  penetrating  application  than 
the  preceding,  is  perhaps  no  lefs  ule'ul;  and  it  is  often 
fuccefsfully  employed  for  external  purpoTes  sgainft  rheu- 
matic pains,  fprains,  bruifes,  and  fimilar  complaints. 

U.<GUEKTUM  jEGYPTIACUW, 
Gen, 

^gyftian  O'lr.tmtnt. 

T^kc  of 

fioney,  one  pound  ; 

Srong  vinegar,  half  a  pound  ^ 

Verdegris,  po^vdered,  five  ouncei. 

Let  the  ingredients  be  boiled  together  till  the  vcrdegri»  be  diffolred,  fe 
that  the  ointment  may  have  a  due  degree  of  thicknefs  and  a  purple 
colour. 

This  preparation  had  formerly  a  place  in  our  pharma- 
cof ccia's  under  the  title  of  Mel  ^gyptiacum. 

UNCUENTUM  ANODYNUM. 

Gen. 

'^odyne  Olr.tment. 

Take  of 

Olive  oil,  ten  dram? ; 
Yellow  wax,  half  an  ounce  J 
Crude  opium,  one  dr^m. 

Mix  them  according  to  art,  fo  as  to  form  an  ointment. 

Opium,  thus  externally  applied,  will  in  fome  degree  be 
produftive  of  the  farae  effeiS  as  whenuied  under  the  form 
of  the  anodyne  balfam. 
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VI».6UBKTrM  ad  CANCRUM  EXULGtRATUM. 

Bru». 

O'mtnitnt  for  an  ulceriud  Caiictr. 

T»keof 

The  recently  exprefled  ju'ce  of  the  ricinui,  one  pound. 
Let  it  be  rxpoCed  to  the        of  (be  fun  in  a  le<>jeii  vtli«l  till  it  acqui-e 
the  confiitence  of  an  oil  j   then  to  one  pound  of  this  infplir.i:c4 
juice,  add 
Caivined  lead, 

V/hite  precipi<ateof  mercury,  each  one  pound. 
Let  tutvL  be  properly  in;xed. 

This  acrid  application  mull  poflefs  a  confiderable  de- 
gree of  corrofive  power.  And  in  fome  cafes  of  csnceiv 
6y  the  proper  application  of  corrofives,  much  benefit  may 
be  done,  provided  their  caAiAic  quality  is  faited  to  the 
ftate  of  the  fore. 

VNGURNTUM  DIOESTIVUM, 

Digeftive  Ointmeat, 

Take  of 

Venice  turpentine,  one  pound  ; 
The  yelks  of  eight  eggs. 
Mix  the^n  together,  according  to  art. 

This  warm  ftimulating  application  is  well  faited  to  pro- 
mote the  luperative  inHamniation. 

WKSUENTUW   Hi^LMOR  RHOII^ALB. 
Hamcrrtadai  Oiitimtnt, 

Take  of 

Saturnine  ointment,  fix  drams  j 
Oi)  of  hyofcyamu*,  obtai.-cd  by  boiling,  twodrami; 
Camphor,  puwjered,  two  fcruples; 
Mix  them  iiiio  an  ointment. 

The  name  affixed  to  this  ointment  exprefTes  the  pur^ 
pofe  for  which  it  is  applied. 

VNaUENTUM  NERVINVM^ 

Sues. 
Nervine  Ointment', 

Take  of 

Prepared  mutton  fuet,  eight  ounces. 

H  h  2 
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After  it  is  nKlted  and  rcmjved  from  the  fire,  add  to  it 

Oil  of  bay?,  one  poand  ; 

^ibtrial  oil  of  cuipentine,  one  ounc<" ; 

Reclined  oil  of  amber,  h.ilf  un  ounce. 
Let  them  be  m^xed  and  ruLbed  togf.tfier  til!  they  form  an  oiitrnent. 

It  furnifhes  a  warm  ftimulating  nervine  app!ic;ition, 
which  may  be  in  lome  degree  lollruniCDial  in  reftoriiig 
fenle  and  motion  to  paralytic  limbs. 

UNGUENTUM  <//  NICOTIANA. 
Dan. 

O'lntmfnt  of  Tohacc^, 

Take  of 

The  leaves  of  tobacco,  cut  down,  iliree  poun  ls ; 

Juice  of  tobacco,  nii.e  0'»nces  ; 

H.ig's  !a-d,  3  p  ,u  id  aod  a  half. 
Let  them  be  micsr.'.ted  for  the  fp-ice  of  a  night,  and  then  boiled  over  a 

gentle  n  t  ill  the  humidity  beconfu^nei.    HaTi.)g  ilraiasd  the  fluid 

obtained  by  ex;  relfion,  aad  to  it 

Refin,  three  o^inces  5 

Ve  low  wax,  half  an  ounx:e  j 

Powder  of  the  root  of  birthwort,  three  ounces. 
Mix  them  into  an  ointment. 

It  has  been  found,  under  proper  management,  to  afford 
an  efFeftual  cure  in  obiVmaie  cutaneous  afFe(3ioas. 

tJUGUENTUM  *  STYRACE, 
Suec. 
O'niment  vfSioraXt 

Take  of 

Olive  oil,  a  p-jund  and  a  half; 

"White  refin, 
^    Gum  elemi. 

Yellow  wax,  each  feven  ounces. 
After  they  are  melted  together  and  ilrained,  add 

LK]ui(1  ilortix,  feven  ounces. 
Mix  them  togerher,  and  agitate  the  mixture  til!  it  concretei  into  an 

uniform  niiument. 

Jt  has  been  much  celebrated  not  only  as  a  Itrengthen- 
ing  application  to  wealcly  children,  but  even  for  the  re- 
moval of  effsd\ions  of  the  bones,  as  In  cafes  of  rachitis 
and  the  like. 
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UNGUENT17M  SUPPUR.ANS. 

Su  e. 

Sutiurativt  Oir.'.mci.tm 

T«ke  of 
Vt;lluw  wat, 

Refin,  each  half  a  pound, 

thcfe  melted,  add 
Oiii  'Ti  r  >a;t -d  under  the  affies  ; 
Honey,  eath  ■  wo  [jounds  ajid  a  half  j 
Black  foap,  half  a  pound. 
L«t  thtm  be  genily  boiled  together  till  all  the  moifture  be  ConfumetJ, 
then  rtrain  die  liquor,  exprelfi  :g  it  from  the  materials^  and  aUer- 
wu:ds  dglci:e  it  wiih  a  wooden  pcitle  chat  ii  miy  unite  into  one  uni- 
form mafs. 

This  ointment  is  applied  wiih  the  intention  of  pro* 
nioUng  fuppuration. 

It  may  i'upply  the  place  either  of  the  bllftering  plafter 
Of  ointment ;  and  there  arc  cafes  in  which  it  is  preferable 
to  either. 

Cerates 

Form  an  intermediate  confiflence  between  the  plafter 
and  ointment,  and  therefore  require  no  f^pjrate  confi- 
dcraiion. 

CERATVM  SIMPLEX. 
Edin. 
SitnL'\  Cerate, 

Take  of 

Olive  oil,  fix  parts  ; 
Vvhi'e  wax,  three  {.arti ; 
Sptimjceti    <>ne  part. 
Unite  them  according  to  art. 

This  differs  from  the  fimple  ointment  in  containing  t 
greater  proportion  of  wax  to  the  oil. 

CERATUM  CANTHARiUIS.  • 
Lonii, 

Cerate  »f  Cjftt bar  ides,  or  Spanijfi  Flui- 

Take  of 

Cerate  of  fpermiceti,  fufteneJ  with  he<t«  fix  drains ; 
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Spanifh  flies,  finely  powdered,  one  dnm, 
Mix  (htm, 

Under  this  form  cantharides  may  be  madt  to  aft  f"- 
any  extent  that  is  requifite. 

CBRATUM  LAFIDIS  C  A  Ii.  A  M  X  K  A  R  1 9. 

Lor.d. 

Calamine  Cerati. 

Take  of 

Calamine,  prepared. 

Yellow  wax,  of  each  half  a  pound  } 

Olive  oil,  one  pint. 
Weh  the  wax  with  the  oil ;  and,  as  foon  as  the  mi»tutfc  begins  to 

thicken,  mix  with  it  the  calamine,  and  iWt  the  cer<ite  until  it  b« 

cold. 

CER.A.TUM  e  LAPIDE  CALAMINAfcJ. 

Cerate  of  Ciiiamltu. 

Take  of 

Sjmp'e  cerate,  frve  parts ; 
Cfclamine  prepared,  one  part. 

Thtfe  cortif  ofitions  are  fbrmed  upon  the  cerate  which 
Turner  ftrongly  recommends  in  ctuaneuus  ulcerations  and 
•xcoriations^ 

CERATUM  HTHARG.Y.R1  ACETA7I, 
LonJ. 

Cerate  of  acetated  Luharge. 

Take  of 

Water  of  acetated  litharge,  two  ounces  and  an  half  j 
VtlUnv  wan,  four  ounces  j 
■' Ol'iVc  oil,  nine  ounces  J 
Camphor,  half  a  dram. 
Jtub  the  camphor  with  a  little  of  the  oil.  Melt  the  wax  with  the  re- 
maining oiJ,  and  as  foon  as  the  mixture  begins  to  ihicken,  pour  in 
by  decrees  the  water  of  ac-^caced  litharge,  and  ftir  conftanily  until  it 
be  cold;  then  mix  in  the  camphor  before  rubbed  with  the  oil. 

This  application  has  been  rendered  famous  by  the  re- 
commendation of  Mr.  Goulard. 
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CEHATUM  RESINJE  VLAVA, 
Londm 
Cerate  9/ yillew  JtefiM, 

T»ke  of 

OintiTipnt  of  yellow  refiiv,  hilf  a  pound} 
Yellow  wax,  one  ounce 
JMclC  chem  to^e  her,  and  make  a  cer»te. 

Th  s  had  formerly  the  name  of  Unguentum  Citrinum, 
It  is  in  no  other  refpeil  different  from  Uie  yellow  bafilicum, 
or  UrgucTtum  relinae  flavjc,  than  beinj;  of  a  ftiiFer  con- 
fiftence,  which  renders  it  for  fome  purpoies  more  com- 
inodioas. 

CBRATUM  SAPONIS, 

Ctrate. 
Take  of 

Soap,  eight  ounces ; 
Yellow  wax,  ten  ounces  ; 
Litharge,  powdered,  one  pound  J 
Olive  oil,  one  pini. 
Vinegir,  one  ^'allon. 
Boil  the  vinegar  wirh  the  litharge,  over  a  flow  fire,  conflanfly  ftJrring 
until  the  mixture  uniics  and  thickens  \  then  mix  in  the  ocher  cu- 
ticles, and  make  a  cerate. 

This,  notwithftanding  the  name,  may  rather  be  con- 
iidered  as  another  faturnine  application  than  one  whole 
aiiHvity  depends  upon  foap. 

CERATVM  SPERMATIS  CETI. 

Edinb. 
Ctrate  of  Spermattti. 

T»kc  of 

Spei  maceti,  half  an  ounce  j 

W  hite  wax,  two  ounces  j 

Olive  t  il,  ffur  ounces. 
Melt  them  together,  and  ftir  until  the  cerate  be  cold. 

This  had  formerly  the  name  of  Ceratum  Album,  and  it 
differs  in  nothing  from  the  Unguentuir^  Spermatis-ccci. 
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CIRATUM  LASIAI.E.  ".'J 
Rajs. 

Take  of 

Olive  oil,  e'gliteen  oun-csj 

White  wax,  one  pound  ; 

Spermaceti,  ai  ounce  and  a  half; 

Oil  of  ihodium,  half  a  dram. 
Form  a  cerate,  tinging  it  with  alkanet,  fj  it  to  gire  a  red  colour. 

The  name  affi\ed  to  this  cerate  points  out  the  ufe  for 
which  it  is  intended. 

CEREI  MEDICATI. 
Sutc. 
Bou^ii  s. 

Take  of 

Yellow  wax,  melted,  one  pound  ; 

Spermaceti,  th  ee  dr.iras ; 

Vinegar  of  litharge,  two  JramJ. 
Mix  thrro,  and  upon  remov-il  from  the  fire  immerfe  Into  the  tnhttune 

fli^s  of  linen,  of  which  bougie^  are  to  be  formed  according  to  the  iHlei 

of  art. 

Thefe  my  alfo  be  made  with  double,  triple,  or  quadruple,  the  quantity 
of  the  vinegar. 

Bougies  are  a  preparation  of  great  importance  to  the 
furgeons,  and  defervc,  therefore,  a  place. 
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